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by 
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Adviser: Robbin C. Moran, Ph.D. 
Elaphoglossum is the largest genus of the largest family of ferns, the Dryopteridaceae. It has 
over 600 species distributed in the temperate and tropical regions of the world, but it is especially 
diverse in the Neotropics, where ca. 80% of the species occur. Morphologically, the genus is 
usually characterized by simple entire leaves, free veins, acrostichoid sori, and phyllopodia. One 
of the major clades within Elaphoglossum is the “subulate-scaled clade,” which includes all 
species with subulate scales on the leaves. These scales are often patent and enrolled lengthwise, 
imparting a bristly or shaggy appearance to the plants. Previous studies have suggested that the 
subulate-scaled clade is composed of two subclades distinguished by the presence versus absence 
of hydathodes. The non-hydathodous clade corresponds to Elaphoglossum section Polytrichia 
and is the main focus of this study. The dissertation comprises four chapters that were prepared 
for publication in different peer-reviewed journals. The first chapter is a molecular phylogeny of 
the subulate-scaled species of Elaphoglossum based on DNA sequence data from three plastid 
markers (atpß-rbcL, rps4-trnS, and trnL-trnF). The results of this study provide the bases for the 
other three chapters, which include a nomenclatural synopsis of E. sect. Polytrichia, a 
monographic revision of the Apoda clade of E. sect. Polytrichia, and a floristic treatment of the 
Brazilian species of E. sect. Polytrichia. In Chapter 1, all well-established groups of 
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Elaphoglossum were recovered with high statistical support, including a subulate-scaled clade 
composed of two (weakly supported) subclades distinguished by the presence vs. absence of 
hydathodes. Phylogenetic relationships within each of these subclades are discussed and several 
small clades are suggested for future monographic study. In Chapter 2, I present a nomenclator 
for the 52 species of E. sect. Polytrichia (i.e., the non-hydathodous clade). All taxa are 
enumerated and accompanied by place and date of publication, information on types, synonymy, 
distributional notes, and pertinent remarks. A map of geographic distribution for the section is 
provided for the first time. One new species and several other nomenclatural changes are 
suggested. In Chapter 3, I provide a monographic treatment for the 13 species of the Apoda 
Clade of Elaphoglossum. Species of this clade are characterized by the presence of lustrous and 
brightly colored stem scales, presence of small glandular hairs, and evenly distributed scales on 
petioles, costae, and laminar surfaces. One new species is suggested. To facilitate the 
identification of species, I provide illustrations, descriptions, comments, synonymy, distribution 
maps, and an identification key to all 13 species in this group. Chapter 4 follows the same format 
of the previous one, but includes only the species of E. sect. Polytrichia that occur in Brazil. 











We all have life-defining moments. These are usually memorable decisions, events, or 
actions that alter the course of our lives and define who we are. After completing my PhD in the 
United States, I started to think about some of these moments in my life as a pteridologist. I will 
never forget the people who helped me to get here. 
It all started in 2004, when Dr. Paulo Labiak introduced me to the world of ferns in his 
pteridology course at Universidade Federal do Parana (UFPR). In that same year I started to 
work with him on a floristic project in southern Brazil, trying to identify every “pteridophyte” 
that came across my path. I was still an undergrad student in 2005, when Dr. André Amorim 
(CEPEC, UESC) invited me to visit him in Bahia, northeastern Brazil. This trip was definitely a 
key moment in my professional life. André was looking for someone to collect and id the ferns 
and lycophytes for his project on “Plant diversity in the montane and submontane forests of 
southern Bahia and Northern Espírito Santo, Brazil” and I was looking for a good opportunity to 
learn more about those plants. The project was partially funded by NSF and its principal 
investigator was Dr. William Wayt Thomas, from the New York Botanical Garden. I will never 
forget the day we met because he caught me using an unauthorized copy of Flora 
Mesoamericana to id some plants in the herbarium. He said: “Oh, I am very good friends with 
the main editor of this book! His office is right next to mine... He will be thrilled to know that 
you are using his book to id your ferns!” That got me terrified for two reasons. First because I 
didn’t know the meaning of “thrilled,” and second because I thought I was in big trouble for 
using that photocopy... A few months later I was receiving an autographed copy from the editor 
of Flora Meso, the eminent pteridologist Dr. Robbin C. Moran, who I already admired so much. 
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My collecting trips to Bahia unfolded into a Master of Science in Botany (2007–2009), 
under the supervision of Paulo Labiak and André Amorim. This study resulted in a floristic 
treatment for 182 species of ferns and lycophytes from Serra Bonita, a private preserve on the 
mountains of southern Bahia, Brazil. It also made me realize that Elaphoglossum was badly in 
need of taxonomic attention. In 2007, Dr. Charles C. Davis (Harvard University) traveled to 
Brazil to teach a field course on Plant Systematics and Evolution at Serra Bonita. This 
international course was co-taught by André Amorim and had Brad Ruhfel as teaching assistant. 
I was allowed to sit as a student, but the professors also gave me the opportunity to talk about 
ferns to the group. Chuck Davis and Brad were apparently impressed by my enthusiasm about 
ferns and told me that I should consider taking Robbin’s field course on Tropical Plant 
Systematics in Costa Rica. They introduced me to Robbin via email, and a year later I found 
myself going to Costa Rica for the next defining moment of my life. 
I could not be more lucky: in January 2008, the Organization for Tropical Studies (OTS) 
offered a specialty course on Tropical Ferns and Lycophytes. This course was first offered in 
1967, and not again until 2008! The new version was organized by Robbin Moran (NYBG) and 
James Eddie Watkins (Colgate University). They were assisted by Michael Sundue (back then a 
doctoral student from CUNY), Dr. Donald Farrar (Iowa State University), Dr. Jakob Schneller 
(University of Zurich), Dr. Kathleen Pryer (Duke University), and Dr. Michael Windham (Duke 
University). Just like the course of 1967, nearly all students of this course followed the path of 
teaching and research, making major contributions to the study of ferns after they completed 
their degrees. It was there where my idea for a PhD outside of Brazil really began. 
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I made several friends during this course, including Alejandra Vasco, Amanda Grusz, 
Andrea León-Parra, Carl Rothfels, Emily Sessa, Erin Sigel, João Condack, Joel Nitta, Josmaily 
Lóriga, Ledis Regalado, Luz Triana-Moreno, Melanie Link-Perez, Michael Sundue, Monique 
McHenry, Renier Morejón, and others. 
Something truly amazing happened after this course: instead of going back to Brazil, I 
decided to travel to Panama and the Caribbean. In the island of Hispaniola, I met this beautiful 
woman with blonde hair, a great personality, and wonderful energy. Her name was Caroline 
Mattana Carollo. I thought that she was Italian and she thought that I was from the USA. You 
can only imagine our surprise when we found out that we were from the same town in Brazil 
(and not only that, our mothers were friends and worked together in the same building for years)! 
No doubt that this was a huge life-changing event. We are now married and have a beautiful son, 
Don Carollo Matos, who is 7 months old. Carol, I love you! 
In May 2008, I spent a month at the New York Botanical Garden identifying ferns for my 
Master’s thesis. A lot of pteridologists were here at that time: Alejandra Vasco and Michael 
Sundue were finishing their PhD degrees; John Mickel (already retired but still very active) and 
Robbin Moran were curators of the fern herbarium; and Germinal Rouhan was Robbin’s 
postdoctoral researcher. Additionally, I was sharing the “Operations Apartment” with Jefferson 
Prado and Paulo Labiak, Brazilian pteridologists and friends, who I greatly admire. One beautiful 
spring day we all had a meeting in John’s office, and it was decided: I was going to work with 
Elaphoglossum for the rest of my life!  
Two years went by, I concluded my Masters, and finally got a scholarship from 
CAPES/Fulbright for a PhD in New York with Dr. Robbin Moran. 
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The past five years have been full of life-defining moments. In summary, I moved from 
Brazil to New York in 2010, got married to Carol in 2011, and had a son in 2015 – the same year 
that I got my PhD degree!!! 
This would never have happened without the support, encouragement, and advice from 
many people. Dr. Robbin Moran has been my mentor, colleague, and friend. I learned much 
about pteridology from five courses with him: Costa Rica (2008), Maine (2010), New York 
(2012; a semester-long course that was offered through CUNY), Costa Rica (2013; working as 
T.A.), and Maine (2013). The road trips to Eagle Hill, Maine, were always memorable and 
particularly instructive. Thanks for your time and patience, Robbin. I am looking forward to our 
future collaborations. 
I also acknowledge my committee members Drs. Alejandra Vasco, Amy Berkov, Fabián 
Michelangeli, Joseph Rachlin, and John Mickel for helping me throughout the way and 
proofreading this large document. 
Alan R. Smith (UC Berkeley) has always been a role model to me. He has consistently 
provided me with sage advice and encouragement since I first met him in 2005. He was also 
extremely helpful and kind during my visit to California in 2014. 
Many students of the NYBG have graced me with their friendship and often shared their 
knowledge with me: Annie Virnig, Carlos Rodrigues, Donald McClelland, Jenna Dorey, Jessica 
Allen, Julian Aguirre-Santoro, Marc Jeanson, Marcelo Reginato, Natalia Pabón-Mora, Naveed 
Davoodian, Nelson Salinas, Rachel Meyer, Ricardo Kriebel, and Vinson Doyle. 
The following people from the New York Botanical Garden and the City University of New 
York helped in different aspects of my PhD: Barbara Thiers, Damon Little, Doug Daly, Gregory 
Plunkett, Haruto Fukuda, Jackie Kallunki, James Boyer, James Lendemer, Joan Reid, John 
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Mickel, Judy Hanks, Kim Watson, Larry Kelly, Lisa Campbell, Lisa Fruscella, Lucy Klebieko, 
Matt Sewell, Melissa Tulig, Nicole Tarnowski, Rob Naczi, Scott Mori, Stella Sylva, Tom 
Zanoni, Tynisha Smalls, and Wayt Thomas. 
My family, especially my parents Carlos and Liliana, consistently supported me in all of my 
endeavors. They have always encouraged me to pursue my passions with all my heart. I hope 
that I have made them proud and pleased with this newest achievement. 
One of the things I will miss most about New York is the Fern Society. The friendly 
atmosphere of the monthly meetings that were always full of wonderful people, the delicious 
food, the invited speakers, the puns and jokes about ferns... So many delightful memories. 
A very special thanks goes to John and Carol Mickel, and to Scott Mori and Carol Gracie. 
No one has helped me more than these two couples over the past five years at the New York 
Botanical Garden. John and Scott have always been my heroes in botany. It is mindblowing to 
think that we are now friends. Thanks for adopting me and my Carol (some botanists would joke 
that choosing the right partner is almost as important as choosing the group of plants that you are 
going to spend the rest of your lives with. Well, if it depends on her name, it seems that I am on 
the right path...). 
More specific acknowledgements, including funding agencies, curatorial staff of the herbaria 
visited during this study, and people who helped me during the field trips to Brazil, Costa Rica, 
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PHYLOGENETIC RELATIONSHIPS OF THE SUBULATE-SCALED SPECIES OF ELAPHOGLOSSUM 
(DRYOPTERIDACEAE) BASED ON THREE PLASTID MARKERS 
 
1.1. ABSTRACT 
The monophyly of the subulate-scaled species of Elaphoglossum (Dryopteridaceae) is tested 
here with Maximum Parsimony, Maximum Likelihood, and Bayesian phylogenetic analyses of 
molecular data from three plastid markers (atpß-rbcL, rps4-trnS, and trnL-trnF). 
Morphologically, the subulate-scaled species are highly distinctive within Elaphoglossum. They 
are characterized by the presence of subulate scales, which are usually patent and enrolled 
lengthwise. Sampling included 115 species of Elaphoglossum, of which 80 were subulate-scaled. 
All well-established groups of Elaphoglossum were recovered with high support. The subulate-
scaled clade comprises two subclades that are distinguished by the presence versus absence of 
hydathodes. Phylogenetic relationships within each of these clades are discussed in detail, with 
mention of some diagnostic morphological characters. Our results provide important insights into 
the systematics of these plants. It also constitutes a useful framework from which to choose 
morphologically recognizable clades of convenient size for monographic study, and for 
addressing other aspects of the biology of the group. 
 






Elaphoglossum Schott ex J. Sm. (Dryopteridaceae) comprises more than 600 species 
occurring in temperate and tropical areas of the world, with ca. 75% of its diversity in the 
Neotropics (Holttum, 1978; Mickel & Atehortúa, 1980; Mickel & Smith, 2004; Rouhan & al., 
2004). The genus is easily recognized and well differentiated within Dryopteridaceae, being 
usually characterized by dimorphic fertile-sterile leaves with simple laminae, free veins, and 
acrostichoid sori. However, great confusion in defining infrageneric taxa has resulted from the 
large number of species, high levels of phenotypic plasticity, and paucity of diagnostic 
morphological characters. 
Over the past decade, several molecular phylogenetic studies have greatly improved our 
understanding of Elaphoglossum systematics (Rouhan & al., 2004; Skog & al., 2004; Schuettpelz 
& Pryer, 2007; Vasco & al., 2009a; Lóriga & al., 2014; Vasco & al., 2015). These studies 
identified many well-supported clades that are distinguishable morphologically, providing a 
useful framework for both floristic and monographic studies (e.g., Vasco & al., 2009b; Roux, 
2011; Vasco, 2011; Vasco & al., 2013; Matos & Mickel, 2014). Rouhan & al. (2004) conducted 
the most comprehensive phylogenetic study available for the genus so far, including ca. 120 
species from different parts of the world. Their analyses were based on DNA sequences from 
two plastid regions (rps4-trnS and trnL-trnF) and recovered six major clades that largely 
corresponded to the sections and subsections proposed by Mickel & Atehortúa (1980) on the 
basis of morphology. 
Perhaps the most distinctive of these clades was the “Subulata clade” or “subulate-scaled 
clade” (sensu Skog & al., 2004). It is characterized by the presence of subulate scales, that is, 
scales that are enrolled at the base and often throughout their whole length. The subulate-scaled 
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clade has been recovered with high support values by all previous phylogenetic studies (e.g., 
Skog & al., 2004; Rouhan & al., 2004; Schuettpelz & Pryer, 2007; Lóriga & al. 2014). The 
Subulata clade of Rouhan & al. (2004) comprised 31 terminals (30 spp.) and was divided into 
two clades defined by the presence vs. absence of hydathodes. The hydathodous clade included 
22 species that corresponded to sections Eximia, Decorata, Setosa, and Undulata of Mickel and 
Atehortúa (1980) (Fig. 1). The non-hydathodous clade comprised 8 species corresponding to 
section Polytrichia sensu Mickel & Atehortúa (1980) (Fig. 2). Schuettpelz & Pryer (2007), who 
included 25 species in the genus and used sequences from three plastid genes (rbcL, atpA, atpB), 
also recovered a strongly supported subulate-scaled clade (9 spp.) with the same basal 
dichotomy. 
The main goals of the present paper are to test the monophyly of the Subulata clade with an 
expanded taxon sampling, explore the phylogenetic relationships of its species, and search for 
clades of convenient size to monograph. 
 
1.3. MATERIALS AND METHODS 
Taxon sampling. — Ingroup sampling comprised 80 subulate-scaled species (163 
terminals), including 45 species (75 terminals) with hydathodes and 35 species (88 terminals) 
without hydathodes on their adult sterile leaves. Although sampling was focused on the subulate-
scaled species, representatives of all major clades recovered by Rouhan & al. (2004) were also 
included. To test the monophyly of a potential subulate-scaled clade, we were particularly 
meticulous regarding our sampling of the Lepidoglossa clade (19 species, 19 terminals), which 
was resolved as sister to the subulate-scaled species in previously reported analyses (e.g., 
Rouhan & al., 2004; Lóriga & al., 2014). The outgroups comprised 36 species (38 terminals), 
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including two species of bolbitidoid ferns that were found to be closely related to Elaphoglossum 
in Moran & al. (2010), namely Bolbitis serratifolia (Mert. ex Kaulf.) Schott and Mickelia 
scandens (Raddi) R.C. Moran, Labiak & Sundue. Voucher information and GenBank accession 
numbers are listed in Appendix 1. 
DNA extraction, amplification, and sequencing. — Total DNA of silica-dried tissues or 
those collected from herbarium specimens was extracted using the DNeasy Plant Mini Kit 
(QIAGEN Inc., Valencia, California, U.S.A.) at the facilities of The New York Botanical 
Garden. The non-coding intergenic plastid spacers atpß-rbcL, rps4-trnS, and trnL-trnF were 
amplified using the primer sets of Rouhan et al. (2004, 2007). The successfully amplified 
products were sent to the High-Throughput Genomics Unit, Department of Genome Sciences, 
University of Washington, for purification and bidirectional sequencing. ExoSap-IT (USB 
Corporation, Cleveland, Ohio, U.S.A.) was used for eliminating unincorporated primers and 
dNTPs and the BigDye Terminator v3.1 cycle sequencing kit (Applied Biosystems, Foster City, 
California, U.S.A.) for the sequencing reaction running on an ABI Prism 3130 DNA Analyzer 
(Applied Biosystems). New forward and reverse sequences were edited and assembled using 
Geneious 7.1.8 (Biomatters Ltd., Auckland, New Zeland). All new sequences will be submitted 
to GenBank (Appendix 1). 
Sequence alignment, indel coding, and molecular phylogenetic analyses. — Automatic 
alignments were obtained using the default settings in Muscle 3.8.31 (Edgar, 2004), with 
subsequent manual readjustments in Mesquite 3.02 (Maddison & Maddison, 2015). 
Insertion and deletion (indel) events were coded using 2matrix (Salinas & Little, 2014). This 
software implements the “simple indel coding” algorithm (Simmons & Ochoterena, 2000) to 
create binary characters that describe indel size and distribution throughout each sequence 
 5 
alignment. We also used 2matrix to concatenate our data sets and generate files compatible with 
three popular analytic programs: MrBayes (NEXUS sensu MrBayes; Ronquist & al. 2012), 
RAxML (extended PHYLIP; Stamatakis, 2006), and TNT (xread; Goloboff & al., 2008). These 
three programs were used in our phylogenetic analyses. 
Maximum parsimony (MP) was performed in TNT v.1.1 (Goloboff & al., 2008). 
Uninformative characters were deactivated, and all sequence characters were treated as non-
additive (unordered) and equally weighted. For all MP analyses, heuristic searches were 
performed with 1000 parsimony-ratchet replicates (200-iteration ratchet, the up and down 
weights set to 5% each), holding 20 trees per ratchet (mu=rep1000ho20rat), (rat:iter200up5do5), 
followed by TBR-max branch swapping (Nixon, 1999). Node support was assessed by jackknife 
(Farris & al., 1996), which is preferred over bootstrap because it is considered a better 
representation of the original data (Freudenstein & Davis, 2010; Simmons & Freudenstein, 2011) 
and because its interpretation is less ambiguous (Siddal, 2002). Jackknife support (JS) was 
calculated by TNT with 1000 replicates doing 10 ratchets per replicate, holding 10 trees per 
ratchet, and keeping only the strict consensus (resample jak savetrees rep 1000 
[mu=rep10ho20rat]). Branches were collapsed if supported ambiguously. The jackknife values of 
each clade were mapped onto the strict consensus tree using WinClada (Nixon, 2002). These 
values are described as high (95%–100%), moderate (75%–94%), and low (<75%). 
Maximum likelihood (ML) analyses were carried out using the default settings of RAxML 
v.8.1.11 (Stamatakis, 2014) on the CIPRES portal. Trees were calculated with the data 
partitioned in six (i.e., the three markers and their respectives indels). Maximum likelihood 
bootstrap values (BS) were obtained with 1000 replicates and the default options. 
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Bayesian inference (BI) analyses were conducted using MrBayes v.3.2 (Ronquist & al., 
2012) on the CIPRES portal. jModelTest v.0.1.1 (Posada, 2008) was used to identify the best-
fitting nucleotide substitution models for each partion, based on the Akaike information criterion 
(AIC). The best models were GTR+I+G for trnL-F and GTR+G for all other partitions. The 
analyses were run for 10 million generations with four Markov chains (three cold and one 
heated), sampling the posterior probability distribution every 1000 generations. Samples 
corresponding to the initial phase of the Markov chains (25%) were discarded as burn-in. The 
applicability of this burn-in value was determined by the inspection of the likelihood scores and 
effective sample sizes with Tracer 1.5 software (Drummond & Rambaut, 2007). Post-burn-in 
trees were combined to obtain a single majority rule consensus tree and the respective posterior 
probabilities (PP) of nodes. Support values below 0.9 PP are considered low. 
The consensus topologies from each of the three markers were compared for potential lab 
errors or conflicts. The combined dataset was analysed using MP, ML, and BI analyses, with 
settings as for the separate datasets. Phylogenetic trees were edited in FigTree v1.4 (Rambaut, 
2014) and Adobe Illustrator CS5 v. 15.0.2. Clade names were mostly based on previously 
published morphological (Mickel & Atehortúa, 1980) and molecular studies (e.g., Skog & al., 
2004; Rouhan & al., 2004). These names are informal and not intended to have nomenclatural 
status at any hierarchical level. We have used them for discussion purposes only. 
Morphological analyses. — To better understand the evolution of hydathodes and subulate 
scales in Elaphoglossum, a morphological matrix was built. These two characters were scored 
from herbarium specimens and literature (Mickel, 1991, 1995; Mickel & Smith, 2004). Mesquite 
3.02 (Maddison & Maddison, 2015) was used to build the morphological data matrix and 
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optimize characters onto the majority rule consensus tree that resulted from BI analyses (Figs. 4–
5). Characters were unordered and optimizations reported as unambiguous. 
 
1.4. RESULTS 
We generated 397 new sequences and used 165 sequences from Genbank, resulting in a 
matrix of 562 sequences for our phylogenetic analyses. Phylogenetic analyses conducted with 
the concatenated matrix (atpß -rbcL + rps4-trnS + trnL-trnF) yielded finer phylogenetic 
resolution than with separated matrices. The final concatenated matrix included 201 terminals 
representing 115 species of Elaphoglossum, plus Bolbitis serratifolia and Mickelia scandens. 
The length of the atpß-rbcL intergenic-spacer sequences ranged from 558 bp 
(Elaphoglossum tambillense) to 857 bp (E. hybridum) within the ingroup, and from 801 
(Mickelia scandens) to 866 bp (E. acrostichoides and E. gayanum) in the outgroups. Total length 
of aligned atpß-rbcL sequences resulted in 1074 bp due to the insertion of indels, but only 289 of 
these sites were phylogenetically informative. For rps4-trnS, sequence lengths varied 
considerably, ranging in the ingroup species from 119 bp (E. zebrinum) to 453 bp (E. amorimii, 
E. glaziovii, E. prestonii, and E. scolopendrifolium), and in the outgroup species from 394 bp (E. 
amygdalifolium) to 485 bp (M. scandens). Consequently, many indels were necessary to achieve 
an aligned matrix of 636 bp. Out of the 636 aligned sites, 215 were informative. The sequences 
of trnL-trnF ranged from 269 (E. cotoi) to 369 (E. pendulum) in the ingroup, and from 294 (E. 
leucolepis) to 363 (E. andreanum). Total length of aligned trnL-trnF sequences resulted in 554 
bp, of which 239 were informative. 
All analyses supported the monophyly of the subulate-scaled clade (JS=99%, BS= 100%, 
PP=1.0; node 2 in Fig. 3), and this clade was always recovered as sister to Elaphoglossum sect. 
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Lepidoglossa (JS=86%, BS=100%, PP=1.0; node 1 in Fig. 3) (Electr. Suppl.: Figs. 1S–2S). 
However, the relationships within the subulate-scaled clade are ambiguous. In the BI analyses 
(Fig. 3), the subulate-scaled clade is composed of two main clades that are easily defined 
morphologically: the Setosa clade (PP=0.59; node 4 in Fig. 3), consisting of species with 
hydathodes, and the Polytrichia clade (PP=0.55; node 4 in Fig. 3), consisting of species without 
hydathodes (at least on the sterile leaves of adult sporophytes). Although these clades were 
weakly supported by PP values, they were always retrieved. The results of the ML analyses were 
very similar to the BI ones. The group of E. spatulatum (Clade Q in Fig. 3), however, was not 
recovered within the Setosa clade (BS=93%), and the sister relationship between these two 
groups and the Polytrichia clade (BS=57%) was unresolved (Fig. S2). MP analyses also 
recovered a monophyletic Setosa clade (JS=71%) without Clade Q, but in this case the 
Polytrichia clade was not resolved as monophyletic, resulting in a polytomy comprising several 
clades (Fig. S1).  
The addition of indel characters resulted in some significant changes in the phylogenetic 
relationships within the subulate-scaled clade. Of particular relevance is the position of 
Elaphoglossum procurrens (Mett. ex D.C. Eaton) T. Moore, a small species from Cuba and Haiti 
that has long-creeping stems and subulate-scaled leaves (Fig. 2A). The combined analyses with 
indel coding recovered this species within the Polytrichia clade (Clade H in Fig. 3), but the 
analyses without indel coding recovered it as sister to all subulate-scaled species. Another 
example regards Clade B (Fig. 3), which was weakly supported in the BI analyses without indels 
(PP=0.58), but strongly supported (PP=0.97) with indels. Each of these treatments resulted in a 
slightly different species composition for Clade B, with the cluster recovered by the addition of 
indels being more consistent with morphology. The main change was the replacement of E. 
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erinaceum for E. backhouseanum, a short-petiolate species that had been previously assigned to 
this group on the basis of morphology (Atehortúa, 1983, 1984, 1985). 
Elaphoglossum lalitae L. D. Gómez, a Costa Rican endemic claimed to be related to E. 
decoratum (Kunze) T. Moore (Gómez & Laurito, 1986), is resolved outside of the Subulata clade 
and within the Elaphoglossum clade. 
All MP analyses yielded 1000000 trees because this was the maximum allowed by our 
program settings. Using the combined matrix with coded gaps, MP analyses recovered 1000000 
equally parsimonious trees of 1550 steps, with a consistency index (CI) of 0.56 and retention 
index (RI) of 0.86. Numbers of taxa, aligned characters, and tree statistics for the combined and 
individual datasets are summarized in Table 1. 
 
TABLE 1. Dataset characteristics and parsimony tree statistics. ID is for indel coding. 
 atpß -rbcL rps4-trnS trnL-trnF Combined matrix 
Number of terminals 169 198 194 201 
Nucleotide characters 996 574 466 2036 
Indel characters 78 62 88 228 
Total characters 
(nucleotide+indel) 
1074 636 554 2264 
Number of parsimony-informative characters (%): 
Outgroup+Ingroup without ID 
Outgroup+Ingroup with ID 
Ingroup without ID 

















Consistency index 0.61 0.58 0.48 0.56 
Retention index 0.88 0.87 0.84 0.86 
Number of trees 1000000 1000000 1000000 1000000 
Tree length 601 490 721 1550 
 
The tree topology obtained from the BI analysis of the combined dataset was the most 
congruent with previously reported studies based on morphological (Mickel & Atehortúa, 1980) 
and molecular (Rouhan & al., 2004; Skog & al. 2004; Lóriga & al. 2014) data. Therefore, only 
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this tree is presented (Fig. 3) and discussed in detail throughout this paper. The trees obtained 
from ML and MP analyses, as well as BI without indel coding, are available as Electronic 
Supplement (Figs. 1S–2S). 
Within the Subulata clade, Setosa included 75 terminals representing 45 species, and 
Polytrichia comprised 88 terminals representing 35 species. The major clades within these 
groups are depicted with letters in Fig. 3 and discussed in detail below. 
 
1.5. DISCUSSION 
Our results, with a much expanded sample of subulate-scaled species, are consistent with 
previously reported phylogenetic analyses of Elaphoglossum (Rouhan & al., 2004; Skog et al., 
2004; Schuettpelz & Pryer, 2007; Lóriga & al., 2014) that recovered the monophyly of the 
subulate-scaled species with high statistical support. 
The Subulata clade (PP=1.0; node 2 in Fig. 3) is usually distinguished from other groups of 
Elaphoglossum by the presence of subulate scales. These scales are often mistaken for hairs 
because of their slender and bristly appearance, but they are actually laminate structures, several 
cells wide, with strongly revolute margins. The subulate scales of most species in this clade are 
erect and have revolute margins throughout their length, forming a more or less cylindrical 
structure that tapers towards the apex. Some species, however, have scales that are enrolled only 
at their bases, not distally (e.g., Clade D and E. semisubulatum R.C.Moran & Mickel), others 
have scales that are flat (e.g., E. clathratum F.B.Matos & R.C.Moran, Clade G, and Clade P), 
and very few have completely lost their leaf scales (e.g., E. albomarginatum A.R.Sm. and a few 
other species in Clade F) (see discussion below and Matos & al., in prep. a, for other examples). 
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The Subulata clade is sister to the Lepidoglossa clade (PP=1.0; node 1 in Fig. 3), a group of 
species distinguished by scales with acicular marginal cells. These scales are usually broad, flat 
(not subulate), and appressed to the leaf (not patent), but they can also be funnel-shaped (E. 
laxisquama Mickel) or have a subulate stalk raising the flat scale body from the leaf surface 
(e.g., E. lehmannianum Christ, E. muscosum (Sw.) T.Moore) (Vasco, 2011). 
The presence of minute, erect, glandular hairs also helps to distinguish representatives of the 
Subulata clade. Such hairs are common in clades A, B, C, N, O, and the clade containing E. 
costaricense Christ, E. siliquoides (Jenm.) C.Chr., and E. minutissimum R.C.Moran & Mickel 
within Clade I. The presence of these hairs was once thought to be correlated with the presence 
of subulate scales (Mickel & Atehortúa, 1980, p. 51), but they are also found in a few species of 
the Lepidoglossa clade (e.g., E. fendleri F.B.Matos & Vasco, E. ornatiforme Mickel, E. pala 
André ex Christ, and E. petiolosum (Desv.) T.Moore) (Vasco, pers. obs.; Matos & Vasco, 2015). 
As mentioned above, the Subulata clade is defined by the presence of subulate scales (Fig. 
4) and comprises two main clades that are distinguished by the presence vs. absence of 
hydathodes (Fig. 5). These two clades and their subclades are discussed in detail below. 
 
Polytrichia clade. — The Polytrichia clade comprises about 55 species (Matos & al., in 
prep.), of which ca. 60% were included in the present study. This is almost three times the total 
number of species that has ever been used in previously published studies (Rouhan & al., 2004; 
Skog & al., 2004; Schuettpelz & Pryer, 2007; Lóriga & al., 2014). 
The group is characterized by the absence of hydathodes in mature leaves (Fig. 5), but 
several species show functional hydathodes on their early produced, sporeling leaves. This fact 
led Matos & Moran (2013) to propose that hydathodes are lost in the later-produced leaves of 
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several species in this clade. So far, conspicuous hydathodes have been reported in the earlier 
leaves of E. alvaradoanum A.Rojas, E. apodum (Kaulf.) Schott ex J.Sm., E. auripilum Christ, E. 
barbatum (H.Karst.) Hieron., E. clathratum F.B. Matos & R.C. Moran, E. crinitum (L.) Christ, 
E. cubense (Mett. ex Kuhn) C. Chr., E. erinaceum (Fée) T.Moore, E. hybridum (Bory) Brack., E. 
occidentale (Mickel) F.B.Matos, E. tambillense (Hook.) T.Moore, and E. trichophorum (Sodiro) 
C.Chr. (Bell, 1955; Atehortúa, 1983; Mickel & Smith, 2004; Matos & Moran, 2013; Matos & al., 
in prep. a and b). 
All species in the Polytrichia clade have non-perforate spores with broad continuous folds, 
sometimes with very short spines on the surfaces (Mickel & Atehortúa, 1980; Moran & al., 
2007). These characters are often useful to distinguish the species of Polytrichia from those of 
the Setosa clade (but see Clade Q below). Within the Polytrichia clade, however, spores are 
highly homogeneous and provide little taxonomical information. 
A Polytrichia clade was only recovered by BI (PP=0.54) and ML analyses (BS=57%), with 
relatively low supports. The results of MP analyses yielded a large polytomy comprised of 
several clades (Fig. 1S). Among the three subsections of Elaphoglossum sect. Polytrichia 
proposed by Mickel & Atehortúa (1980), subsect. Apoda Mickel & Atehortúa was the only one 
recovered as monophyletic in all our molecular analyses, albeit with a slightly different 
composition (Clade B in Fig. 3). In general, the relationships within this clade are weakly 
supported or not resolved. The best way to solve this problem in the future would be to increase 
the species sampling and add new markers. 
Clade A. — Clade A (PP=0.99) partially corresponds to Elaphoglossum subsect. Hybrida 
Christ and contains the type species of this subsection (i.e., E. hybridum (Bory) Brack.). In our 
analyses, several species assigned to this subsection by Mickel & Atehortúa (1980) were not 
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resolved within this clade (e.g., E. albomarginatum A.R.Smith, E. aurpilum Christ, E. prestonii 
(Baker) J.Sm., E. scolopendrifolium (Raddi) J.Sm.). 
The basalmost dichotomy separates the Ecuadorian endemic Elaphoglossum clathratum 
F.B.Matos & R.C.Moran from a large group comprised of E. hybridum and its allies. The 
presence of E. clathratum in Clade A was morphologically unexpected because it lacks subulate 
scales. It further differs from other species in this clade by having petioles and costae nearly 
glabrous and sterile lamina margins with a band of planar (i.e., non-subulate) scales. It is 
superficially similar to E. decoratum (Kunze) T.Moore (Clade D; Fig. 2D), which also has a 
band of planar scales along the sterile lamina margins, but differs in having petioles and costae 
densely covered by partially subulate scales. Within Clade A, Elaphoglossum tambillense 
(Hook.) T.Moore (Fig. 2G) also has nearly glabrous petioles and costae, but lacks planar scales 
on sterile lamina margins. Two species from the Andes, E. kessleri A.Rojas and E. 
semisubulatum R.C.Moran & Mickel, also have flattish scales on their laminar margins, but their 
petioles and costae are never glabrous. The rest of the species have typical subulate scales on 
petioles, costae, laminar margins, and often laminar surfaces. 
Elaphoglossum hybridum is the most widely distributed species of this clade, occurring in 
most of South America and also Africa, Madagascar, the Mascarene Islands and islands of the 
mid-Atlantic Ocean. It is the only species of the Polytrichia clade that occurs outside the 
neotropics. We tried to investigate the biogeographic history of this species with our molecular 
data. Our initial hypothesis was that E. hybridum reached the Indian Ocean region from the 
neotropics by using the volcanic islands of the mid-Atlantic Ocean and the mountains in Africa 
as stepping-stones. This would be supported by the outstanding capabilities for long-distance 
dispersal of the species (Lewis Smith, 2004), the predominance of westerly winds in the 
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Southern Hemisphere (Muñoz & al., 2004), and the general patterns of diversity and distribution 
of the genus (ca. 75% of spp. in the neotropics) and the Polytrichia clade (ca. 98% of spp. in the 
neotropics). Unfortunately, our data did not generate enough phylogenetic resolution to address 
this question. Future studies should add more markers and sample more populations of E. 
hybridum. Alternative approaches, such as the use of amplified fragment length polymorphism 
(AFLP) or simple sequence repeats (i.e., microsatellites) for population genetics, may yield 
better results. Additionally, it would be particularly interesting to study the mating system of this 
species to determine whether it is capable of producing sporophytes through self-fertilization. 
This would have important implications for our understanding of the biogeography of the group, 
as inbreeding may be advantageous for initiating new populations following long-distance spore 
dispersal. 
Clade B. — Clade B (PP=1.0) corresponds to Elaphoglossum subsect. Apoda Mickel & 
Atehortúa, which was the subject of a doctoral thesis over 30 years ago (Atehortúa, 1983). The 
group is characterized morphologically by the presence of lustrous and brightly colored stem 
scales, evenly distributed subulate scales on petioles, costae and laminar surfaces, presence of 
small glandular hairs, and absence of hydathodes on adult leaves. The species can be further 
divided into three groups that roughly correspond to the subclades recovered in our study. The 
basalmost dichotomy separates E. backhouseanum T.Moore from the rest of Clade B. This 
species is unique among our sampling for lacking subulate scales on laminar surfaces. Sister to 
that clade, there is a group of species with subsessile leaves (E. raywaense–E. alvaradoanum) 
and another group with short- to long-petiolate leaves (E. auripilum–E. pendulum). 
Elaphoglossum trichophorum (Sodiro) C.Chr. (Fig. 2E) is exceptional within this clade because 
it has very long petioles but is more closely related to species with subsessile leaves. However, 
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the PP is very low, so its position might change. The results of the present study provide the 
basis for an updated monograph of the group (Matos & al., in prep. b), which includes 13 species 
distributed from southern Mexico and the West Indies to Bolivia and western Brazil. 
Clade C. — Clade C was weakly supported in most of our combined analyses (BS = 24%; 
PP = 0.57). Only the MP analyses recovered a well-supported clade (JS=99%), but with a 
slightly different configuration compared to the other analyses (e.g., E. crinitum and E. 
erinaceum from the West Indies excluded) (Fig. 1S). Elaphoglossum crinitum (L.) Christ has a 
number of autapomorphic characters within Elaphoglossum, including broad elliptic leaves and 
copiously anastomosing veins (Fig. 2H). The other species in this clade are all very similar to 
species in Clade A. The overall morphological similarity between E. erinaceum and E. hybridum 
led Moran & Smith (2001) to suggest that they are either conspecific or a very close species pair. 
Neither of these suggestions is supported by our molecular data, but it is still possible that Clade 
A and Clade C will be resolved together as additional markers and/or terminals are added to the 
matrix. 
Clade D. — Clade D (PP=1.0) consists of four accessions of Elaphoglossum decoratum, 
including two collections from eastern Brazil (Bahia and Espírito Santo), one from Costa Rica, 
and one from Ecuador. This is one of the most distinctive species of Elaphoglossum, being 
characterized by petioles, costae, and sterile lamina margins densely covered by large orange 
scales (Fig. 2D). It actually looks so different from the rest of the genus that Mickel & Atehortúa 
(1980) placed it in its own section (sect. Decorata). A surprise result of the earliest phylogenetic 
studies conducted by Rouhan & al. (2004) and Skog & al. (2004) was that E. decoratum 
belonged to the subulate-scaled clade. This was unexpected on the basis of morphology because 
the scales of this species are very broad and mostly flat, unlike the typical subulate scales with 
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strongly revolute margins. A careful examination, however, shows that the petiolar and costal 
scales are strongly revolute at their bases, as was first pointed out by Christ (1899, Fig. 9). This 
character supports our molecular results. In the results presented by Rouhan & al. (2004), E. 
decoratum was recovered within the Setosa clade, as sister to E. piloselloides (C.Presl) T.Moore 
and E. spatulatum (Bory) T.Moore. Our results are more consistent with morphology because E. 
decoratum lacks hydathodes, unlike all other species of the Setosa clade. 
Group E. — The two species indicated by letter E in Fig. 3 are probably related to Clade C 
on the basis of morphology. They do not form a clade, and their relationship to other Polytrichia 
species is unresolved. The two collections from the Andes have been identified as E. erinaceum, 
but it is possible that they represent a new species. 
Clade F. — Clade F (PP=0.1) is unexpected within Subulata because its species lack 
subulate scales and thus their laminae appear glabrous. They are also unusual for having vein tips 
laterally expanded and often uniting to form a commissural vein. This appearance has resulted in 
several misinterpretations regarding the phylogenetic position of this group. Based on the 
venation character, Fée (1845) assigned Acrostichum longifolium Jacq. (= Elaphoglossum 
longifolium (Jacq.) J.Sm.) to Aconiopteris C.Presl, a genus that is not accepted anymore for 
nomenclatural reasons. Unfortunately, we were not able to obtain samples of this species for the 
present study. Christ (1899) placed several species that we suspect belong to this clade, including 
A. ambiguum Mett., A. lonchophyllum Fée, and A. papyraceum Fée, under the synonymy of E. 
flaccidum (Fée) T.Moore. Our results, however, show that E. flaccidum is distantly related and 
belongs to the Elaphoglossum clade (Fig. 3). Rouhan & al. (2004) and Skog & al. (2004) 
included sequences of E. lonchophyllum (Fée) T.Moore (Fig. 2B) in their molecular phylogenetic 
analyses. They were the first to show a species of this group within the subulate-scaled clade, but 
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neither of the authors discussed this surprising result. Our results are supported by the presence 
of minute glandular hairs and petiolar scales that are often enrolled at their bases, at least in a 
few species. Choo & al. (2014) showed that the surface and margins of the first few sporophyte 
leaves were covered with minute glandular hairs like those found on the gametophytes. With 
each successive new leaf, the glandular hairs decreased in abundance until they disappeared by 
the time the young sporophyte produced leaves that were about 2 cm long. Unfortunately, they 
also misinterpreted their observations and assigned E. decursivum to sect. Elaphoglossum (sensu 
Mickel & Atehortúa, 1980). The phylogenetic position of these species has been difficult to 
access based on morphology alone because typical subulate scales have been lost in the group 
(Fig. 4). 
Clade G. — This clade contains four species endemic to the mountains of eastern Brazil. 
They are unusual within Polytrichia for having a combination of planar (i.e., non-subulate) scales 
along the laminar margins and typical subulate scales on petioles and costae. Elaphoglossum 
brevipetiolatum F.B.Matos & Mickel, which is also endemic to eastern Brazil, probably belongs 
to this group based on its resemblance to E. glaziovii (Fée) Brade. The species would, however, 
be unique within Clade G because of its short petioles and lack of subulate scales (Matos & 
Mickel, 2014). Elaphoglossum ornatum (Mett. ex Kuhn) Christ, which is limited to the 
Venezuelan Andes, is also probably related on the basis of morphology (Matos & Vasco, 2015). 
If this is confirmed, it would be the only species of Clade G occurring outside of Brazil. 
Unfortunately, we were not able to include these two species in our analyses because of the lack 
of suitable material for DNA extraction. The Brazilian species of this clade were recently treated 
by Matos & Mickel (2014), and comments about the identity of E. ornatum were made by Matos 
& Vasco (2015). 
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Clade H. — Two accessions of Elaphoglossum procurrens (Mett. ex D.C.Eaton) T.Moore 
(Fig. 2A) form this clade. This species is endemic to the Greater Antilles (E Cuba and W Haiti), 
where it grows as epipetric and epiphytic in submontane rainforests. It was previously thought to 
be related to some species in Clade B, based on morphological characters such as short petioles, 
long-attenuate laminar bases, and presence of subulate scales on laminar surfaces (Atehortúa 
,1983). However, it was always unusual within that group for having slender, long-creeping 
stems with two ranks of widely spaced leaves. Our results are ambiguous regarding the position 
of this species in a phylogenetic context. In all analyses (BI, ML, MP) with coded indels, E. 
procurrens is resolved within Polytrichia (Fig. 3, node 3), whereas in the combined analyses 
without indels it appears as sister to all subulate-scaled species (i.e., Setosa + Polytrichia). Long-
creeping stems with two ranks of well-spaced leaves is a rare combination of characters within 
the Subulata clade. It is found only in a few hydathodous species of the Setosa clade (for 
examples, see discussion under Clade O), a fact that makes us uncomfortable with the placement 
of E. procurrens in the Polytrichia clade. The alternative hypothesis, without coded indels, is 
perhaps more attractive because there are several species with that combination of characters 
outside of the Subulata clade. In fact, some of the most similar species to E. procurrens 
presumably belong to the Lepidoglossa clade. These are E. ekmanii C.Chr. and E. haitiense 
C.Chr., two Caribbean endemics with long-creeping stems and two ranks of leaves that have 
never been included in a molecular phylogenetic study. Their laminar scales are flattish and have 
marginal acicular cells that are typical of the Lepidoglossa clade, but they are also stalked and 
slightly enrolled at the base. We do not discard the possibility of an independent convergence of 
indel states to explain the placement of E. procurrens within Polytrichia, but additional markers 
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and a more comprehensive sampling may show that this species forms a clade with other 
Caribbean endemics that is sister to the Subulata clade. 
 
Setosa clade. — The total number of species in this clade is unknown, but we have no doubt 
that it is much larger than the Polytrichia clade. In the present study alone, we have included 
DNA sequence data from 45 species, which is almost equivalent to the total amount of 
Polytrichia species (ca. 55) (Matos & al., in prep. a). Mickel & Atehortúa (1980) mentioned ca. 
40 species of subulate-scaled species with hydathodes, dividing them into sections Setosa 
(Christ) Mickel & Atehortúa, Eximia Mickel & Atehortúa, and Undulata Christ, plus several 
subsections. The great number of infrageneric groups reflect the high morphological diversity 
that is found within the clade. 
According to Moran & el. (2007), there is a great diversity of spores among species of the 
Setosa clade. Unlike in the Polytrichia clade, spore morphology characterizes certain subgroups 
and thus can be useful taxonomically in the Setosa clade. In general, either broad folds or cristae 
are present, but there are exceptions that will be discussed below (e.g., Clade I and Clade O). Of 
those species with broad folds or cristae, the cristate condition is more common. Spiny 
perispores predominate throughout Setosa, as do perforations. The spores of Clade Q are unusual 
within Setosa for having broad continuous folds. They are actually similar to some of the spores 
of the Polytrichia clade, a similarity that reflects the plesiomorphic condition (Moran & al., 
2007). 
Clade I. — The species of Clade I (PP=0.99) can be divided into at least two groups on the 
basis of morphology. One of these groups is comprised of Elaphoglossum costaricense Christ, E. 
minutissimum R.C.Moran & Mickel, and E. siliquoides (Jenm.) C.Chr. These species are 
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distinguished by the presence of abundant subulate scales and glandular hairs on the petioles and 
laminae. Also, the fresh leaves of at least two of these species are known to produce a citrus odor 
(Mickel, 1981; Mickel, 1995). The results by Lóriga et al. (2014) suggested that E. pusillum 
(Mett.) C.Chr. also belongs in this clade. We did not include this species in our analyses because 
we were unable to find a voucher to confirm its identification.  
All other species in Clade I can be recognized by the presence of white patches on their 
laminae, a condition that is also found in Clade L. These white patches are caused by a fungus 
and can occur on every part of the plant, including stems, petioles, and both fertile and sterile 
leaves, as seen in E. confusum Christ from Ecuador (Fig. 1H–I). In some species, the white 
blotches are elongate and restricted between prominulous veins (e.g., E. confusum; E. 
oblanceolatum C.Chr., E. zebrinum Mickel) (Fig. 1H). In others, the blotches are short and 
irregular, not restricted between veins (e.g., E. albescens (Sodiro) Christ; E. papillosum (Baker) 
Christ). In Elaphoglossum boragineum (Sodiro) Christ and E. sprucei (Baker) Diels the white 
fungus is more conspicuous on the scales of the laminar surfaces. Unfortunately, our results did 
not yield enough resolution to determine the monophyly of these groups. 
Clade J. — Clade J (PP=1.0) comprises the Madagascan endemic E. phanerophlebium 
C.Chr. and the South American E. didymoglossoides C.Chr. Elaphoglossum phanerophlebium 
has also been reported from tropical East Africa by Schelpe (1969), but Mickel (2002) 
considered the material from this region to be small specimens of E. millbraedii Hieron (see 
below). Elaphoglossum didymoglossoides is a rare and poorly known species from Peru, Bolivia, 
and Brazil. It is unique in having small leaves and prolific laminae. We are doubtful about the 
phylogenetic position of this clade, but considering the morphology of the species and the weak 
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support that is joining Clades I and J together, we suspect that it might be more closely related to 
Clade K. The use of additional molecular markers could help to solve this issue. 
Clade K. — Clade K (PP=1.0) partially corresponds to Elaphoglossum subsect. Plumeriana 
Mickel & Atehortúa, which is characterized by ascending to erect stems, orange-tan stem scales, 
thin laminae, crenulate laminar margins, and presence of intersporangial scales. The African E. 
milbraedii Hieron. and the Caribbean E. villosum (Sw.) J.Sm. (both not included in the present 
analysis) almost certainly belong to this group. They were considered a species pair by Moran & 
Smith (2001), but the African species might be more closely related to E. mollissimum (Fée) 
Hieron. from eastern Brazil. Species boundaries are poorly understood within this clade, which 
makes a monographic study highly desirable. Future efforts should aim to include DNA 
sequences of E. plumieri T.Moore and E. villosum (Sw.) J.Sm. in the phylogenetic analyses 
because these are the types of subsections Plumieriana Mickel & Atehortúa and Setosa Christ, 
respectively. It would also be interesting to include the African species to improve our 
understanding of the biogeography of the group. 
Clade L. — This clade (PP=1.0) comprises three very similar species with a Mesoamerican-
Chocó distribution (Moran, 1995, 1996). These species are characterized by sterile laminae with 
short white blotches that are probably caused by a fungus. A similar condition has been found in 
several species of Clade I, but more studies are needed to better define these groups. 
Clade M. — Clade M (PP=1.0) contains two accessions of E. standleyi Mickel and is sister 
to a larger clade containing Clades I through L. This rare endemic species from Costa Rica is 
similar to E. omissum Mickel, from which it differs by concolorous petiolar scales, longer 
petioles, and longitudinally folded fertile laminae (Mickel, 1992). Its phylogenetic position is 
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odd because E. omissum belongs to E. sect. Undulata Christ (i.e., Clade P). Elaphoglossum 
macrostandleyi A.Rojas is probably a related species. 
Clade N. — Clade N (PP=0.94) comprises a subclade of two species from French Polynesia 
sister to a group of neotropical species related to the widely distributed E. lindenii (Bory ex Fée) 
T.Moore. This relationship was also recovered by Rouhan & al. (2004) (the specimen called E. 
samoense Brack. in their study is now considered E. meyeri Rouhan; Rouhan & al., 2008) and 
seems to be supported by both ecological and morphological features. The species of Clade N are 
usually terrestrial or saxicolous, being characterized by compact stems, ovate to elliptic sterile 
laminae, presence of subulate scales on laminar surfaces, and cristate spores with perforate and 
spiny cristae. Additionally, E. lindenii and E. pilosius have conduplicate fertile laminae (Mickel 
& Smith, 2004); this might be true for the rest of the clade. The group is difficult taxonomically 
and requires monographic attention. It includes several species that should probably be 
synonymized under E. lindenii (e.g., E. pilosius Mickel, see Fig. 3). The name E. squamatum 
(Sw.) T.Moore, which was adopted by a few authors (e.g., Rodríguez, 1995; Moran & al., 2007), 
should also be considered a synonym of E. lindenii for nomenclatural reasons (Morton, 1939). 
Clade O. — Clade O (PP=0.59) largely corresponds to Elaphoglossum sect. Eximia Mickel 
& Atehortúa, with some species from Elaphoglossum sect. Setosa (Christ) Mickel & Atehortúa. 
The basalmost dichotomy separates E. cardenasii W.H.Wagner and E. russelliae Mickel from 
the rest of the clade. These two species differ from the rest of the clade by spiny spores with 
discontinuous folds (vs. folds lacking). Elaphoglossum cardenasii W.H.Wagner is unique among 
the subulate-scaled species in having pedately divided leaves. Elaphoglossum ruselliae Mickel, 
which is probably a synonym of E. organense Brade (pers. obs.), has simple entire leaves but 
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resembles E. cardenasii in nearly all other characters. They are distinct in having a mixture of 
appressed, ovate scales and subulate scales on the petioles. 
The sister clade is characterized by spiny perispores without folds or perforations. Within 
this clade, there is a group of species characterized by long-creeping stems and widely spaced 
leaves (E. davidsei–E. setigerum). This group corresponds to Elaphoglossum sect. Setosa 
subsect. Alpestria Mickel & Atehortúa, probably comprise several other species, such as E. 
alpestre (Gardner) T.Moore, E. heteromorphum (Klotzsch) T.Moore, and E. nematorhizon 
Maxon. Also within this clade is a very difficult species complex related to E. aubertii (Desv.) 
T.Moore. The names E. beaurepairei (Fée) Brade and E. eximium (Mett.) Christ (Fig. 1E) are 
often used to distinguish the neotropical specimens from those of E. aubertii, which are restricted 
to Africa, Madagascar, and the Mascarene Islands (Moran & Smith, 2001). The results of our BI 
analyses, however, suggest that they could be the same species (in which case E. aubertii would 
have priority). Elaphoglossum bakeri (Sodiro) Christ (Fig. 1D), the largest species in the Setosa 
clade with leaves to 180 cm long, is also nested within this clade. 
Clade P. — Clade P (PP=0.5) partially corresponds to Elaphoglossum sect. Undulata 
Christ, which contains ca. 15 species (Mickel, 1985) and is characterized by short-creeping to 
erect stems, lack of phyllopodia, subulate to planar leaf scales, and reticulate-echinate spores 
(Mickel & Atehortúa, 1980). Additionally, several species of this group have discolorous sterile 
laminae and/or proliferous apices (Fig. 1B) (Mickel, 1985). The low support of the clade 
(PP=0.5) is probably due to missing data (see Appendix 1). Elaphoglossum bakeri (Fig. 1D), 
which was assigned to sect. Undulata by Mickel & Atehortúa (1980), is not resolved within this 
clade and seems to be more closely related to E. aubertii and E. eximium (Clade O) instead. The 
group is entirely neotropical and in need of a monographic study. 
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Clade Q. — Clade Q (PP=1.0) is sister to the rest of Setosa (PP=0.59) and corresponds to 
Elaphoglossum subsect. Pilosella Christ, which is characterized by small leaves (2–15 cm long), 
spatulate to linear sterile laminae, inconspicuous hydathodes, and conduplicate fertile laminae 
(Mickel & Atehortúa, 1980) (Fig. 1A). It further differs from other clades within Setosa by non-
perforate spores with broad continuous folds, both of which are plesiomorphic character states 
(Moran & al., 2007). The group is primarily neotropical, but E. spatulatum (Bory) T.Moore is 
found in tropical Africa, extra-tropical southern Africa, Madagascar, Réunion, Mauritius, and Sri 
Lanka (Sledge, 1967; Schelpe, 1969; Lorence & Rouhan, 2004). This species greatly resembles 
E. piloselloides (C. Presl) T.Moore from the neotropics, and several authors have questioned 
whether they are distinct (e.g., Schelpe, 1969; Mickel & Beitel, 1988). Our results agree with the 
idea that they are the same species, in which case the name E. spatulatum would have priority. 
Elaphoglossum montanum Kieling-Rubio & P.G. Windisch, a recently described species from 
Brazil, is also probably conspecific. This would result in a very widely distributed species, with a 
distribution pattern similar to E. hybridum, except that it does not seem to occur on the islands of 
the mid-Atlantic Ocean (Roux, 1993). Elaphoglossum obtusatum (Carmich.) C. Chr., from 
Tristan da Cunha and Inaccessible Island, has been claimed to be part of this complex (Schelpe, 
1969; Moran & Smith, 2001), but spore morphology suggests that it is more closely related to E. 
lindenii (Clade N) (Roux, 1993). Elaphoglossum horridulum (Kaulf.) J.Sm. and a few other 
neotropical species probably belong in this clade. The group would be ideal for a monograph. 
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1.7. APPENDIX 1 
List of the specimens sampled in this study and their GenBank accession numbers. The 
information is presented in the following order: Species, COUNTRY, voucher (herbarium), and 
GenBank numbers for atpß-rbcL, rps4-trnS, and trnL-trnF. Missing sequences are indicated by 
“—”. New sequences generated for this study are indicated by X. The first instance of a species 
is given in bold, with authority. 
Bolbitis serratifolia (Mert. ex Kaulf.) Schott. BRAZIL: Matos 2244 (NY), X, X, X. 
Elaphoglossum acrostichoides (Hook. & Grev.) Schelpe. RÉUNION: Rouhan 229 (P), 
EF040654, EF040628, EF040614. E. albescens (Sodiro) Christ. COLOMBIA (1): Vasco 497 
(NY), X, X, X. COLOMBIA (2): Vasco 725 (NY), X, X, X. COLOMBIA (3): Vasco 739 
(NY), KJ528069, GU376678, GU376532. COLOMBIA (4): Vasco 741 (NY), X, X, X. 
COLOMBIA (5): Vasco 776 (NY), —, X, X. COLOMBIA (6): Vasco 777 (NY), —, X, X. E. 
albomarginatum A.R.Sm. MEXICO: Breedlove 31629 (NY), X, X, X. E. alvaradoanum 
A.Rojas. COSTA RICA (COCOS ISLAND): Trusty 120 (INB), X, X, X. E. amazonicum 
Atehortúa ex Mickel. BOLIVIA (1): Huaylla 1417 (NY), X, X, X. BOLIVIA (2): Jiménez 
2564 (NY), X, X, X. E. ambiguum (Mett. ex Christ) Alston. ECUADOR: Vasco 853 (NY), 
X, X, X. E. amorimii F.B.Matos & Mickel. BRAZIL (1): Matos 620 (CEPEC), X, X, X. 
BRAZIL (2): Matos 1002 (CEPEC), X, X, X. E. amygdalifolium (Mett. ex Kuhn) Christ. 
COSTA RICA: Matos 2099 (NY), X, AY536173.1, X. E. andreanum Christ. ECUADOR. 
Lehnert 1460 (NY), KJ528044, KJ528131, KJ528167. E. angustioblongum A.Rojas. COSTA 
RICA (1): Matos 2105 (NY), X, X, X. COSTA RICA (2): Matos 2170 (NY), X, X, X. E. 
apodum (Kaulf.) Schott ex J.Sm. CUBA: Lóriga 68 (HAC), X, X, X. E. aubertii (Desv.) 
T.Moore. COMOROS: Rouhan 110 (P), EF040647, EF040622, EF040608. RÉUNION: 
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Rouhan 241 (P), —, AY540232, AY536295. E. auripilum Christ. COSTA RICA (1): Matos 
2112 (NY), X, X, X. COSTA RICA (2): Matos 2133 (NY), X, X, X. COSTA RICA (3). 
Matos 2158 (NY), X, X, X. E. backhouseanum T.Moore. COSTA RICA (1): Matos 2190 
(NY), X, X, X. COSTA RICA (2): Moran 6321 (NY), X, AY540234, AY536297. E. bakeri 
(Sodiro) Christ. ECUADOR: Vasco 868 (NY), X, X, X. E. baquianorum A.Rojas. MEXICO 
(1): Matos 2422 (NY), X, X, X. MEXICO (2): Matos 2440 (NY), X, X, X. E. barbatum 
(H.Karst.) Hieron. BOLIVIA (1): Carretero 872 (MO), X, X, X. BOLIVIA (2): Jiménez 2456 
(NY), X, X, X. ECUADOR (1): Lehnert 1283 (NY), X, X, X. ECUADOR (2): Matos 2502 
(NY), X, X, X. E. beaurepairei (Fée) Brade. BRAZIL (1): Fiaschi 3895 (NY), X, X, X. 
BRAZIL (2): Matos 2020 (NY), X, X, X. BRAZIL (3): Matos 2198 (NY), X, X, X. E. 
boragineum (Sodiro) Christ. COSTA RICA: Matos 2188 (NY), X, X, X. E. boryanum (Fée) 
T.Moore. VENEZUELA: Meier 6768 (NY), —, AY536133, AY534804. E. cardenasii 
W.H.Wagner. BOLIVIA: Beck 21894 (NY), EF040648, AY536131, AY534802. E. 
castaneum (Baker) Diels. COLOMBIA: Vasco 637 (NY), X, X, X. E. ciliatum (C.Presl) 
T.Moore. COLOMBIA: Vasco 504 (NY), EU907671, EU907746, EU907811. E. cismense 
Rosenst.. COSTA RICA: Matos 2144 (NY), X, X, X. E. clathratum F.B.Matos & 
R.C.Moran. ECUADOR (1): Moran 7440 (NY), X, X, X. ECUADOR: Øllgaard 3000 
(AAU), X, X, X. E. confusum Christ. ECUADOR: Matos 2500 (NY), X, X, X. E. 
costaricense Christ. COSTA RICA: Williams s.n. (NY), —, AY536128, AY534799. E. cotoi 
A.Rojas. COSTA RICA (1): Matos 2166 (NY), X, X, X. COSTA RICA (2): Moran 6364 
(MO), X, X, X. E. crinitum (L.) Christ. COSTA RICA: Matos 2103 (NY), X, X, X. CUBA. 
Lóriga 258 (HAC), KF212377, KF212428, KF212403. E. cubense (Mett. ex Kuhn) C.Chr. 
CUBA (1): Clark 10513 (NY), X, X, X. CUBA (2): Lóriga 155 (HAC), KF212378, 
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KF212429, KF212404. E. curtii Rosenst. COSTA RICA: Matos 2115 (NY), —, X, X. E. 
cuspidatum (Wild.) T. Moore. BOLIVIA: Jiménez 754 (LPB), EU907675, EU907750, 
EU907815. E. davidsei Mickel. COSTA RICA (1): Matos 2092 (NY), X, X, X. COSTA 
RICA (2): Matos 2154 (NY), X, X, X. COSTA RICA (3): Matos 2177 (NY), X, X, X. E. 
decoratum (Kunze) T.Moore. BRAZIL (1): Labiak 4074 (NY), KJ528071, KJ528165, 
KJ528181. BRAZIL (2): Matos 445 (CEPEC), X, X, X. COSTA RICA: Matos 2137 (NY), X, 
X, X. ECUADOR: Croat 91093 (MO), X, X, X. E. decursivum Mickel. COSTA RICA (1): 
Matos 2075 (NY), X, X, X. COSTA RICA (2): Matos 2134 (NY), X, X, X. E. dendricola 
(Baker) Christ. ECUADOR: Moran 6853 (NY), EU907676, EU907751, EU907816. E. 
denudatum (Jenm.) Maxon ex C.V.Morton. JAMAICA: Anderson 3304 (US), X, X, X. E. 
didymoglossoides C.Chr. PERU: van der Werff 21484 (NY), —, X, X. E. dussii Underw. ex 
Maxon. GUADELOUPE: Christenhusz 4011 (NY), EU907679, EU907754, EU907818. E. 
erinaceum (Fée) T.Moore. COLOMBIA: Sundue 3205 (NY), X, X, X. COSTA RICA (1): 
Matos 2082 (NY), X, X, X. COSTA RICA (2): Matos 2087 (NY), X, X, X. COSTA RICA 
(3): Matos 2141 (NY), X, X, X. COSTA RICA (4): Matos 2146 (NY), X, X, X. COSTA 
RICA (5): Matos 2165 (NY), X, X, X. COSTA RICA (6): Matos 2182 (NY), X, X, X. 
CUBA: Lóriga 162 (HAC), X, KF212432, KF212407. ECUADOR: Vasco 869 (NY), —, X, 
X. MEXICO: Matos 2409 (NY), X, X, X. PUERTO RICO: Sundue 2055 (NY), X, X, X. E. 
eximium (Mett.) Christ. COLOMBIA (1): Betancur 14909 (NY), —, X, X. COLOMBIA (2): 
Vasco 523 (NY), X, X, —. COSTA RICA (1): Matos 2119 (NY), X, X, X. COSTA RICA (2): 
Moraga 485 (NY), —, AY536132, AY534803. E. feei (Bory ex Fée) T.Moore. 
GUADELOUPE: Christenhusz 4171 (NY), KJ528072, KJ528120, KJ528184. E. flaccidum 
(Fée) T.Moore. FRENCH GUIANA: Mori 25578 (NY), EF040657, AY540246, AY536309. 
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E. fournierianum L.D.Gómez. COSTA RICA (1): Matos 2178 (NY), —, X, X. COSTA 
RICA (2): Moran 6336 (NY), —, AY540248, AY536311. E. gayanum (Fée) T.Moore. 
BRAZIL: Matos 2024 (NY), X, X, X. E. gemmatum A.Vasco. COLOMBIA (1): Vasco 470 
(NY), X, —, X. COLOMBIA (2): Vasco 491 (NY), X, —, X. E. glaziovii (Fée) Brade. 
BRAZIL (1): Labiak 4281 (UPCB), X, X, X. BRAZIL (2): Matos 1972 (NY), X, X, X. 
BRAZIL (3): Matos 2046 (NY), X, X, X. BRAZIL (4): Matos 2059 (NY), X, X, X. BRAZIL 
(5): Pereira 590 (UPCB), X, X, X. E. hybridum (Bory) Brack. ARGENTINA: Martínez 1882 
(NY), X, X, X. BOLIVIA (1): Huaylla 1078 (NY), X, X, X. BOLIVIA (2): Jiménez 2380 
(NY), X, X, X. BOLIVIA (3): Sundue 847 (NY), X, X, X. BRAZIL (1): Fiaschi 3889 (NY), 
X, X, X. BRAZIL (2): Matos 2021 (NY), X, X, X. BRAZIL (3): Matos 2057 (NY), X, X, X. 
BRAZIL (4): Matos 2215 (NY), X, X, X. BRAZIL (5): Matos 2220 (NY), X, X, X. 
MADAGASCAR: Rakotondrainibe 6421 (P), EF040650, EF040624, EF040610. 
MAURITIUS: Rouhan 195 (P), X, X, X. REUNIÓN (1): Motley 2912 (NY), X, X, X. 
RÉUNION (2): Rouhan 222 (NY), X, AY540256, AY536319. RÉUNION (3): Rouhan 250 
(P), EU907697, EU907772, EU907835. TRISTAN DA CUNHA: Mejland 690 (P), —, 
AY540255, AY536318. E. hystrix (Kunze) T.Moore. PERU: van der Werff 22709 (MO), —, 
X, X. E. kessleri A.Rojas. BOLIVIA: Terán 264 (MO), X, X, X. E. lalitae L.D.Gómez. 
COSTA RICA (1): Matos 2181 (NY), X, X, X. COSTA RICA (2): Mickel 2370 (NY), X, X, 
X. COSTA RICA (3): Rojas 4826 (NY), X, X, X. E. lanceiforme Mickel. COSTA RICA (1): 
Matos 2085 (NY), X, X, X. COSTA RICA (2): Matos 2108 (NY), X, X, X. E. latum (Mickel) 
Atehortúa ex Mickel. COSTA RICA: Mora 1257 (MO), X, X, X. E. laxisquama Mickel. 
ECUADOR: Moran 7588 (NY), X, X, X. E. leucolepis (Baker) Krajina ex Tardieu. 
MADAGASCAR: Rakotondrainibe 6339 (P), EF040638, AY540261, AY536324. E. lindenii 
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(Bory ex Fée) T.Moore. ECUADOR: Sundue 2667 (VT), X, X, X. MEXICO: Mickel 9652 
(NY), —, AY536130, AY534801. E. longipilosum (Atehortúa ex Mickel) A.Rojas. COSTA 
RICA: Matos 2076 (NY), X, X, X. E. maculatum Mickel. COLOMBIA (1): Vasco 513 (NY), 
X, X, —. COLOMBIA (2): Vasco 514 (NY), X, X, —. E. mexicanum (E.Fourn.) A.Rojas. 
MEXICO: Matos 2480 (NY), X, X, X. E. meyeri Rouhan. FRENCH POLYNESIA (RAPA): 
Motley 2875 (NY), —, AY540287, AY536350. E. minutissimum R.C.Moran & Mickel. 
COSTA RICA: Moran 6344 (NY), —, AY540293, AY536356. E. minutum (Pohl ex Fée) 
T.Moore. MEXICO: Krömer 2873 (NY), KJ528073, KJ528099, KJ528206. E. mitorrhizum 
Mickel. COSTA RICA: Boyle 6410 (NY), EF040656, AY540269, AY536332. E. 
mollissimum (Fée) Hieron. BRAZIL: Matos 1001 (CEPEC), —, X, X. E. montanum Kieling-
Rubio & P.G.Windisch. BRAZIL: Matos 2026 (NY), X, X, X. E. muscosum (Sw.) T.Moore. 
DOMINICAN REPUBLIC: Mickel 8870 (NY), X, X, X. E. nervosum C.Chr. ST. HELENA: 
Eastwood 367 (NY), EU907701, EU907775, EU907837. E. nidiforme Mickel. ECUADOR: 
Lehnert 1316 (NY), EF040662, EF040629, EF040616. E. nigrescens (Hook.) T.Moore ex 
Diels. ECUADOR: Moran 7491 (NY), EU907708, EU907781, EU907843. E. oblanceolatum 
C.Chr. COSTA RICA (1): Gómez 21000 (NY), —, AY540271, AY536334. COSTA RICA 
(2): Matos 2102 (NY), X, X, X. E. ocoense C. Chr. DOMINICAN REPUBLIC: Jones 1120 
(NY), —, KF212441, KF212414. E. omissum Mickel. ECUADOR: Øllgaard 945 (AAU), X, 
X, —. E. orbignyanum (Fée) T. Moore. BOLIVIA: Bach 1773 (NY), EU907710, EU907783, 
EU907845. E. paleaceum (Hook. & Grev.) Sledge. U.S.A. (HAWAII): Mickel 9710 (NY), 
EU907711, EU907784, EU907846. E. papillosum (Baker) Christ. COSTA RICA (1): Boyle 
5816 (NY), —, AY536129, AY534800. COSTA RICA (2): Matos 2153 (NY), X, X, X. E. 
peltatum (Sw.) Urb. BRAZIL: Matos 1330 (NY), KJ528079, KJ528108, KJ528223. E. 
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pendulum A.Rojas. COSTA RICA (1): Matos 2180 (NY), X, X, X. COSTA RICA (2): Rojas 
1675 (MO), X, X, X. E. petiolatum (Sw.) Urb. ECUADOR: Moran 7573 (NY), EU907714, 
EU907785, EU907848. E. petiolosum (Desv.) T.Moore. COLOMBIA: Vasco 762 (NY), 
KJ528052, KJ528160, KJ528230. E. phanerophlebium C.Chr. MADAGASCAR (1): 
Rakotondrainibe 6125 (P), EF040649, EF040623, EF040609. MADAGASCAR (2): 
Rakotondrainibe 6430 (P), EF040646, AY540276, AY536339. E. phoras Mickel. COSTA 
RICA. Matos 2142 (NY), —, X, X. E. piloselloides (C.Presl) T.Moore. ARGENTINA: 
Martínez 1905 (NY), X, X, X. ECUADOR: Kessler 12703 (GOET), X, X, X. MEXICO: 
Mickel 9708 (NY), —, AY536141, AY534812. E. pilosius Mickel. COSTA RICA: Moran 
6338 (NY), —, AY540277, AY536340. MEXICO (1): Matos 2431 (NY), X, X, X. MEXICO 
(2): Matos 2485 (NY), —, X, X. E. prestonii (Baker) J.Sm. BRAZIL (1): Labiak 4968 
(UPCB), X, X, X. BRAZIL (2): Matos 2050 (NY), X, X, X. BRAZIL (3). Prado 1117 (NY), 
X, AY536139, AY534810. E. pringlei (Davenp.) C.Chr. MEXICO: Campos 2650 (NY), 
EU907716, EU907787, EU907850. E. procurrens (Mett. ex D.C.Eaton) T.Moore. CUBA (1): 
Lóriga 486 (M), X, X, X. CUBA (2): Lóriga 490 (M), X, X, X. E. pseudoboryanum Mickel. 
ECUADOR: Sundue 1036 (NY), —, X, X. E. pygmaeum (Mett. ex Kuhn) Christ. 
ECUADOR: Smith 2826 (UC), —, AY540281, AY536344. E. rapense Copel. FRENCH 
POLYNESIA (RAPA): Motley 2677 (NY), —, AY540283, AY536346. E. raywaense (Jenm.) 
Alston. ECUADOR: Clark 9507 (NY), X, X, X. FRENCH GUIANA: Mori 25586 (NY), X, 
X, X. E. richardii (Bory &  Fée) Christ. RÉUNION: Rouhan 205 (P), EF040645, EF040621, 
EF040607. E. russelliae Mickel. COSTA RICA: Moran 6360 (NY), —, AY540286, 
AY536349. E. rzedowskii Mickel. MEXICO: Bartholomeus 2691 (NY), EU907718, 
EU907788, EU907851. E. scolopendrifolium (Raddi) J.Sm. BRAZIL (1): Engelmann 1775 
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(RB), X, X, X. BRAZIL (2): Matos 2031 (NY), X, X, X. BRAZIL (3): Matos 2253 (NY), X, 
—, X. BRAZIL (4): Prado 1660 (SP), X, X, X. E. scolopendriforme Tardieu. 
MADAGASCAR: Rakotondrainibe 6426 (P), EU907719, AY540288, AY536351. E. 
semisubulatum R.C.Moran & Mickel. BOLIVIA: Kessler 4311 (NY), X, X, X. E. setigerum 
(Sodiro) Diels. COSTA RICA: Matos 2168 (NY), X, X, X. ECUADOR: Sundue 2680 (VT), 
—, X, X. MEXICO: Matos 2481 (NY), X, X, X. E. sieberi (Hook. & Grev.) T.Moore. 
MAURITIUS: Rouhan 169 (NY), EU907720, AY540290, AY536353. E. siliquoides (Jenm.) 
C.Chr. COSTA RICA: Matos 2183 (NY), X, X, X. CUBA: Lóriga 220 (HAC), —, 
HG425358, KF212421. E. smithii (Baker) Christ. COSTA RICA: Boyle 6409 (NY), —, 
AY540291, AY536354. E. spatulatum (Bory) T. Moore. RÉUNION: Rouhan 246 (NY), X, 
AY540295, AY536358. E. splendens (Bory ex Willd.) Brack. RÉUNION: Rouhan 247 (P), 
EU907721, AY540296, AY536359. E. sprucei (Baker) Diels. ECUADOR: Vasco 851 (NY), 
X, —, X. E. squarrosum (Klotzsch) T.Moore. COLOMBIA: Vasco 748 (NY), KJ528070, 
KJ528166, KJ528238. MEXICO: Matos 2484 (NY), X, X, X. E. standleyi Mickel. COSTA 
RICA (1): Matos 2114 (NY), X, X, X. COSTA RICA (2): Sundue 1728 (NY), X, X, —. E. 
stenoglossum Mickel. COLOMBIA (1): Vasco 623 (NY), X, X, —. COLOMBIA (2): Vasco 
642 (NY), X, X, —. E. tambillense (Hook.) T.Moore. DOMINICAN REPUBLIC: Acevedo-
Rodriguez 13020 (NY), X, X, X. E. trichophorum (Sodiro) Christ. ECUADOR: Matos 2501 
(NY), X, X, X. E. vagans (Mett. ex Kuhn) Hieron. BRAZIL: Matos 2224 (NY), X, X, X. E. 
wrightii (Mett. ex D.C.Eaton) T.Moore. CUBA: Lóriga 348 (HAC), KF212398, KF212448, 
KF212424. E. yungense de la Sota. BOLIVIA: Jiménez 2676 (NY), EU907733, EU907798, 
EU907861. E. zebrinum Mickel. COLOMBIA: Vasco 488 (NY), X, X, X. Mickelia scandens 
(Raddi) R.C.Moran, Labiak & Sundue. BRAZIL: Michelon 1662 (UPCB), X, X, X. 
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FIG. 1. Representatives of Elaphoglossum sect. Setosa. A. E. piloselloides (Clade Q), showing 
conduplicate fertile laminae; B. E. gemmatum (Clade P); C. E. cardenasii (Clade O); D. E. 
bakeri (Clade O); E. E. eximium (Clade O); F. E. costaricense (Clade I); G. E. lindenii (Clade 
N), detail of adaxial sterile lamina showing hydathodes; H. E. confusum (Clade I), abaxial 
surface of sterile lamina; I. E. confusum (Clade I), abaxial surface of fertile lamina. 
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FIG. 2. Representatives of Elaphoglossum sect. Polytrichia. A. E. procurrens (Clade H), note the 
long-creeping stems; B. E. lonchophyllum (Clade F); C. E. mexicanum (group E); D. E. 
decoratum (Clade D); E. E. trichophorum (Clade B); F. E. erinaceum (Clade C); G. E. 
tambillense (Clade A), leaf of young sporophyte showing hydathodes; H. E. crinitum (Clade C), 
adaxial laminar surface showing anastomosing veins and subulate scales; I. E. erinaceum (Clade 
C), stem showing six rows of leaves and phylopodia after its scales were removed. 
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FIG. 3. Majority rule consensus tree recovered in Bayesian inference analysis of concatenated 
atpß-rbcL, rps4-trnS, and trnL-trnF sequences with coded indels. Number near branches indicate 
Bayesian posterior probabilities. 
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FIG. 4. Optimization of subulate scales for Elaphoglossum, Bolbitis serratifolia, and Mickelia 
scandens. The letters to the right of the cladogram correspond to figure 3. The species without 
subulate scales in Clade A is E. clathratum. The asterisk corresponds to E. albomarginatum. 
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FIG. 5. Optimization of hydathodes on the adult sterile leaves of Elaphoglossum, Bolbitis 
serratifolia, and Mickelia scandens. The only species with hydathodes outside of the Setosa 




FIG. 1S. MP phylogeny of Elaphoglossum obtained from the analyses of atpß-rbcL, rps4-trnS 
and trnL-trnF plastid markers with indels coded. Numbers above branches are Jackknife values. 
Voucher information corresponds to Appendix 1. 
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FIG. 2S. ML phylogeny of Elaphoglossum obtained from the analyses of atpß-rbcL, rps4-trnS 
and trnL-trnF plastid markers with indels coded. Numbers above branches are bootstrap values. 
Voucher information corresponds to Appendix 1. 
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NOMENCLATURAL SYNOPSIS OF ELAPHOGLOSSUM SECTION POLYTRICHIA (DRYOPTERIDACEAE) 
 
2.1. ABSTRACT 
The goal of this paper is to enumerate all currently accepted species of Elaphoglossum 
Schott ex J. Sm. sect. Polytrichia as a basis for future monographic studies. The group is 
characterized by the presence of subulate scales and absence of hydathodes, but there are a few 
exceptions, which are discussed. The resulting list is based on the examination of over 3000 
gatherings and nearly 80 protologues. Fifty-two species are recognized, including a new species 
from Peru, Elaphoglossum mickeliorum F.B. Matos. The group is primarily neotropical, 
occurring from Mexico (10 spp.) and the West Indies (10 spp.) to Argentina (1 sp.) and Brazil 
(12 spp.), attaining its highest richness in Costa Rica (19 spp.) and Panama (16 spp.). The only 
species that occurs outside of the neotropics is E. hybridum (Bory) Brack., which is widespread 
in South America but also occurs in Africa, Madagascar, and islands of the mid-Atlantic and 
Indian Oceans. A map of geographic distribution for the section is provided for the first time. We 
also provide a brief taxonomic history and discuss some important morphological features of the 
group. All taxa are enumerated and accompanied by place and date of publication, information 
on types, synonymy, distributional notes, and pertinent remarks. One species is raised in rank 
from variety to species (E. occidentale (Mickel) F.B. Matos), and two others are transferred from 
Acrostichum to Elaphoglossum (E. papayraceum (Fée) F.B. Matos and E. versatile (Sodiro) F.B. 
Matos). Additionally, nine lectotypes (A. barbatum H. Karst., A. mexicanum E. Fourn., A. 
nitidum Liebm., E. angustioblongum A. Rojas, E. cinctum Rosenst., E. cordifolium Rosenst., 
E. erinaceum (Fée) T. Moore var. boliviense Rosenst., E. lindbergii Mett. ex Kuhn var. 
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truncatum Rosenst., and E. truncatum Rosenst.), and two neotypes (A. hystrix Kunze and A. 
versatile Sodiro) are here designated. 
 




Elaphoglossum Schott ex J. Sm. is the largest genus of the largest family of ferns (i.e., the 
Dryopteridaceae sensu Smith et al. 2006). It has been estimated to comprise between 600 and 
800 species worldwide (Mickel and Atehortúa 1980; Smith et al. 2006). It is a member of the 
bolbitidoid ferns, a well-supported clade of six genera (i.e., Arthrobotrya, Bolbitis, 
Elaphoglossum, Lomagramma, Mickelia, and Teratophyllum) characterized morphologically by 
creeping stems with elongated ventral meristeles, root insertion entirely on ventral meristele, 
strongly dimorphic fertile-sterile leaves, and acrostichoid sori (Schuettpelz and Pryer 2007; 
Moran et al. 2010a, 2010b). Within this clade, nearly all species of Elaphoglossum are 
distinguished by simple entire leaves, free veins, and conspicuous phyllopodia (Holttum 1978; 
Mickel and Atehortúa 1980; Moran et al. 2010a). 
To make the large number of Elaphoglossum species more manageable for monographic and 
floristic work, several authors have attempted to divide the genus into smaller groups on the 
basis of morphology (e.g., Fée 1845, 1852; Moore 1857–1862; Sodiro 1893; Christ 1899; Diels 
1902; Brade 1961; Holttum 1978; Mickel and Atehortúa 1980). More recently, the phylogenetic 
relationships within Elaphoglossum have been examined using DNA sequence data from the 
plastid genome (e.g., Rouhan et al. 2004; Skog et al. 2004; Lóriga et al. 2014; Vasco et al. 2015; 
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Matos et al. in prep a). One of the major clades that has consistently been recovered by these 
studies is the “subulate-scaled clade” (Fig. 1), which includes all Elaphoglossum species with 
subulate scales on the leaves (subulate scales never occur on the rhizomes). It is now generally 
agreed that this subulate-scaled clade is composed of two subclades distinguished by the 
presence versus absence of hydathodes. The hydathodous clade corresponds to sects. Eximia, 
Setosa, and Undulata of Mickel and Atehortúa (1980). The non-hydathodous clade corresponds 
to section Polytrichia sensu Mickel and Atehortúa (1980). The latter clade is the focus of this 
paper. 
 
Taxonomic history of Elaphoglossum sect. Polytrichia 
The oldest name in Elaphoglossum sect. Polytrichia is Acrostichum crinitum L. (Linnaeus 1753). 
Its original description was based on an illustration published by Petiver (1712, tab. 13, f. 14), at 
a time when Acrostichum was defined as consisting of all ferns with acrostichoid sori. This 
species, which is now recognized as E. crinitum (L.) Christ, can be readily distinguished by its 
large simple leaves with broadly elliptic laminae, copiously anastomosing veins, and dark 
subulate scales (Fig. 2). The reticulate venation is a rare character within the genus, explaining 
why this species has been placed in so many genera, including Olfersia (Presl 1836), 
Hymenodium (Fée 1845), Dictyoglossum (Smith 1846), Anetium (Presl 1851), and Chrysodium 
(Mettenius 1856), before being finally transferred to Elaphoglossum by Christ (1899). Since 
then, Christ’s opinion has been supported by several morphological (e.g., Copeland 1947; Mickel 
and Atehortúa 1980) and molecular (e.g., Rouhan et al. 2004; Skog et al. 2004; Schuettpelz and 
Pryer 2007; Matos et al., in prep. a) studies. 
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Fée (1845) was the first to provide a monograph for the acrostichoid ferns. He created 
Hymenodium to accommodate Acrostichum crinitum (= E. crinitum) and included eight other 
names that are now recognized in sect. Polytrichia (sensu Mickel and Atehortúa 1980) under 
Acrostichum: A. apodum, A. decoratum, A. erinaceum, A. hybridum, A. hystrix, A. platyneuron, 
and A. scolopendrifolium. Fée, however, did not consider these eight species an infrageneric 
group. 
Sodiro (1893) was the first to use the name Polytrichia, in a tentative division of the 
Ecuadorian species of the genus. Using a dichotomous key, he grouped all species with subulate 
scales under the infrageneric name Setosa. Based on indument abundance, he further divided the 
subulate-scaled species into two unranked groups: Oligotrichia (where scales are few) and 
Polytrichia (where scales are many). According to the Melbourne Code (McNeill et al. 2012), 
these two names have been validly published, even though Sodiro (1893) did not indicate their 
ranks (see Art. 37.3) or their types (see Art. 40.1). It is also of interest that Sodiro (1893) placed 
all of his subulate-scaled species without hydathodes under Acrostichum [unranked] 
Oligotrichia, with the exception of A. tambillense, which was placed in a group comprised of 
glabrous species (i.e., Acrostichum [unranked] Glabra). 
Six years later, Christ (1899) provided a short description in German and assigned sectional 
rank to Polytrichia in his classic monograph of the genus Elaphoglossum. The name Oligotrichia 
was not considered in Christ’s work and the subulate-scaled species without hydathodes were 
placed into two subgroups of sectio Craspedoglossa (i.e., divisio Melanolepidea and divisio 
Decorata) and four subgroups of sectio Polytrichia (i.e., Hybrida, Hymenodium, Pilosella, and 
Setosa). 
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Subsequently, Mickel and Atehortúa (1980) proposed a new infrageneric division for the 
genus. They classified all subulate-scaled species without hydathodes in Elaphoglossum sect. 
Polytrichia. For this section, they designated Acrostichum crinitum as a lectotype, and divided 
the section into three groups. The first of these groups was named subsect. Hymenodium (Fée) 
Christ, with a single species (E. crinitum) characterized by broadly elliptic leaves and 
anastomosing veins. The second was subsect. Apoda Mickel & Atehortúa, which currently 
comprises 13 species (only three of which were mentioned by Mickel and Atehortúa 1980) and is 
characterized by brightly colored (yellowish to reddish) stem scales, sessile or petiolate leaves, 
and subulate scales evenly distributed on laminar surfaces (Matos et al. in prep. b). Atehortúa 
(1983) treated eight species of this group in her doctoral dissertation on the “Elaphoglossum 
apodum complex”, which resulted in two papers (Atehortúa 1984, 1985). Finally, the third and 
largest group was subsect. Hybrida Christ, characterized by long petioles, and subulate scales 
usually limited to the petioles, costae, and laminar margins. Mickel and Atehortúa (1980) listed 
12 names under this subsection but did not provide an estimate of the total number of species in 
sect. Polytrichia. 
Since then, several floras have included species of this section (e.g., Mickel 1981, 1985, 
1991, 1995a, 1995b; Rojas 2003; Lorence and Rouhan 2004; Mickel and Smith 2004; Matos and 
Mickel 2014) and 27 new taxa have been published (Lorence 1984; Mickel 1987, 1991, 1992; 
Rojas 1996, 2002, 2003, 2009, 2010; Mickel and Smith 2004; Moran and Mickel 2004; Matos 
and Moran 2013; Matos and Mickel 2014), including one variety (Elaphoglossum erinaceum var. 
occidentale Mickel) and one nothospecies (E. ! setaceum Lorence). The latter is significant for 
being the only reported case of hybridization between species of two different sections in 
Elaphoglossum. Hybridization occurs between terrestrial species in the genus (Lorence 1984), 
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but our knowledge about this phenomenon is still very limited, especially for the epiphytic 
species. 
Section Polytrichia has never received monographic attention, and no molecular 
phylogenies focus on this group. Rouhan et al. (2004), which is the most comprehensive 
phylogenetic study available for the genus so far, found the group to be monophyletic but 
included only eight species of sect. Polytrichia. Until now, the exact number of species in this 
section has been unknown, and the geographic distribution of many species poorly understood. 
The main goal of the present study is to provide a complete list of the currently accepted species 
in this group, with places and dates of publication, information on types, complete synonymy, 
and distributional notes organized by country. We also provide the first distribution map for sect. 
Polytrichia (Fig. 3). 
 
2.3. MATERIALS AND METHODS 
The protologues of all names belonging to Elaphoglossum, many of which were published under 
Acrostichum, were obtained chiefly from the collections of the LuEsther T. Mertz Library of the 
New York Botanical Garden (http://www.nybg.org/library/). We then surveyed these protologues 
thoroughly, looking for species that would fit the profile of sect. Polytrichia sensu Mickel and 
Atehortúa (1980); that is, those species with subulate scales and without hydathodes. Similarly, 
we searched for specimens bearing subulate scales and lacking hydathodes in the the following 
herbaria: AAU, B, BHCB, BM, BOLV, BR, BSC, CAS, CEPEC, COL, CR, F, FLOR, FURB, 
GH, HAC, HAJB, HB, HBG, HBR, HLDG, HUA, HUEFS, HULE, INB, INPA, JAUM, JBSD, 
K, LIL, LPB, LSCR, M, MA, MBM, MEXU, MGC, MICH, MO, MSC, NY, P, PH, PI, Q, QCA, 
QCNE, QPLS, R, RB, S, SEL, SP, SPF, UC, ULV, UPCB, US, and YU (acronyms according to 
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Thiers 2015). Most of the type specimens were found during these visits. We also made 
extensive use of web-based resources, such as the Global Plants Initiative (http://plants.jstor.org), 
the Reflora Programme (http://reflora.jbr.gov.br), and Tropicos (http://www.tropicos.org/). 
Whenever possible, specimens were requested on loan to NY for comparative studies. 
During the last four years, we have examined over 3000 gatherings from 59 herbaria (see 
above). All label data were organized in a Microsoft Excel database that was used to produce the 
distribution map (Fig. 3), boxplot of elevational ranges (Fig. 4), and nomenclatural paragraphs. 
The distribution map was based on all specimens examined and generated with QGIS 2.0 
(Quantum GIS Development Team 2013). Geographic coordinates that were estimated for 
specimens lacking precise label data are shown in brackets. The boxplot showing elevational 
ranges in meters was generated with RStudio (Racine 2012). In the nomenclature section, we cite 
barcode numbers or, if these were absent on the sheets, accession numbers for the types. For 
some herbaria (e.g., AAU, GH, MICH) both numbers were absent, and therefore could not be 
cited. For type specimens examined, an exclamation mark is given after the herbarium acronym. 
Types not seen are indicated by a question mark. 
Fieldwork was conducted in Brazil (2012–2013), Costa Rica (2013), Ecuador (2014), and 
Mexico (2014). During these trips we observed and collected 29 out of the 52 species that 
comprise sect. Polytrichia. Field observations have sharpened our knowledge of the species by 
allowing the collection of data unavailable from herbarium specimens alone, especially about 
orientation of the rhizomes and habit of the leaves, whether stiffly erect, arching, or laxly 
pendent. Typification and synonymization have been followed in agreement with the Melbourne 




We recognize 52 species of Elaphoglossum sect. Polytrichia sensu Mickel and Atehortúa (1980), 
of which one is new (E. mickeliorum), one raised in rank from variety to species (E. occidentale), 
and two transferred from Acrostichum (E. papyraceum and E. versatile). Additionally, nine 
lectotypes (Acrostichum barbatum, A. mexicanum, A. nitidum, E. angustioblongum, E. cinctum, 
E. cordifolium, E. erinaceum var. boliviense, E. lindbergii var. truncatum, E. truncatum), and 
two neotypes (A. hystrix and A. versatile) are designated below. No infraspecific taxa are 
recognized. A distribution map for the sect. Polytrichia is provided (Fig. 1), and a synopsis of 
species richness is given by country (Table 1). 
 
Morphology 
Elaphoglossum sect. Polytrichia is traditionally distinguished from other sections of the genus by 
the presence of subulate scales and absence of hydathodes on the leaves of adult sporophytes. 
The subulate scales usually occur on the petioles, costae, and laminar margins, but they may also 
be present on the laminar surfaces in E. apodum, E. barbatum, E. beitelii, E. crinitum, E. 
hybridum, E. hystrix, E. martinezianum, and 10 other species related to E. apodum (see Matos et 
al., in prep. b). Subulate scales are never present on the rhizomes. Viewed from afar, subulate 
scales are easily mistaken for hairs because of their slender and bristly appearance. A closer 
look, however, reveals that they are actually laminate scales, several cells wide, with strongly 
revolute margins (Figs. 2D–F; 5D, G, J–L). The whole structure looks more or less cylindrical 
with a longitudinal slit created by the enrolled scale margins facing each other. Their bases are 
cordate and attached at the sinuses, with lobes overlapped, appressed to the leaf surface, and 
usually bearing glandular projections. The attachment is slightly immersed into the leaf tissue, 
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forming a short stalk from where a widened base supports the rest of the scale body, which is 
usually patent and tapered towards the apex (Fig. 5J–L). Because these scales resemble stiff 
spreading hairs, the term “bristle scales” was used for them by Bell (1955, 1956). 
Some species (e.g., E. decoratum, E. kessleri, E. papyraceum, and E. semisubulatum) have 
scales that are enrolled only at the base, not throughout their length as is typical of most 
subulate-scaled species. The scales thus appear broad and lanceolate, not piliform (Fig. 5H, I). 
The opposite condition occurs in a few other species, such as E. scolopendrifolium and E. 
versatile, where laminar scales are enrolled only at the apex (Fig. 5E). Elaphoglossum amorimii, 
E. brevipetiolatum, E. clathratum, E. decoratum, E. glaziovii, E. mickeliorum, E. ornatum, and 
E. prestonii are also unusual within the group for having a nearly continuous band of planar (i.e., 
nonsubulate) scales along the sterile lamina margins (Figs. 5A, B, C). Most of these species, 
however, can be easily assigned to sect. Polytrichia because their petiolar and costal scales are 
subulate. Elaphoglossum brevipetiolatum and E. clathratum are exceptional among these species 
for having planar scales on petioles and costae. But perhaps even more exceptional is the case of 
E. albomarginatum, E. ambiguum, and E. decursivum, which have virtually glabrous leaves that 
resemble those of E. sect. Elaphoglossum (sensu Mickel and Atehortúa 1980). Their affinity to 
sect. Polytrichia has only recently been realized based on the results of a molecular phylogenetic 
study (Matos et al., in prep. a). 
The function of subulate scales is unknown, but it seems reasonable to assume that they 
provide an efficient defense mechanism against herbivorous insects. Another hypothesis is that 
these scales would participate in water uptake from the atmosphere, but this remains to be tested. 
Minute hairs and proscales are also present on the leaves of several species in this group. 
Hairs are uniseriate and either one-celled or multicelled. They are often patent and glandular. In 
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contrast, proscales (a term that was coined by Moran 1987) are highly reduced scales that may be 
uniseriate or branched. Such reduced structures are usually appressed and have glandular cells. 
They are sometimes called microscales or trichomidia by other authors (e.g., Mickel 1995a; 
Lellinger 2002). However, the differences between these two structures are not always clear-cut. 
Bell (1955) reported a complete series of intermediates between glandular emergences and 
laminate scales in several species, suggesting that these structures are homologous. This agrees 
with our own observations for sect. Polytrichia. 
Hydathodes have also been important for the subgeneric taxonomy of Elaphoglossum 
(Christ 1899; Mickel and Atehortúa 1980). They distinguish sect. Polytrichia (where absent) 
from sect. Setosa (where present) (Fig. 1). Curiously, however, several species of sect. 
Polytrichia show functional hydathodes on the early stages of their sporophytic lives. This 
prompted Matos and Moran (2013) to propose that hydathodes might be lost in later-produced 
leaves of some species of this section. So far, conspicuous hydathodes have been reported on the 
earliest produced leaves of E. alvaradoanum, E. apodum, E. auripilum, E. clathratum, E. 
crinitum, E. cubense, E. tambillense, and E. trichophorum (Bell 1955; Atehortúa 1983; Mickel 
and Smith 2004; Matos and Moran 2013; Matos et al., in prep. b). The presence of these 
structures on the juvenile leaves of E. barbatum, E. erinaceum, E. hybridum, and E. occidentale 
is reported here for the first time. 
Almost all species of sect. Polytrichia have free veins ending near the laminar margins. 
Elaphoglossum crinitum, however, is unusual by its copiously anastomosing veins with many 
series of areoles between the costa and lamina margin (Fig. 2C). This condition is extremely rare 
within the genus, being present in only two other species, these belonging to sect. 
Elaphoglossum: E. crassifolium (Gaud.) Anders. & Crosby and E. pachyphyllum (Kunze) C. Chr. 
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Several other species may have occasional anastomoses, such as E. hieronymi (Sodiro) C. Chr., 
E. hymenodiastrum (Fée) Brade, and E. picardae Hieron. (all from sect. Elaphoglossum). This is 
a good example of homoplasy because none of these species are directly related to E. crinitum 
(Mickel and Atehortúa 1980; Schuettpelz and Pryer 2007). Another venation character occurs in 
the group of E. ambiguum, E. decursivum, E. lonchophyllum, and E. papyraceum, where the vein 
tips are laterally expanded and often unite to form a commissural vein. 
 
Distribution and ecology 
Elaphoglossum sect. Polytrichia is primarily neotropical, occurring from Mexico and the 
Caribbean to northernwestern Argentina and southeastern Brazil (Fig. 3). The section’s 
geographic extremes are established by its most widespread species, E. hybridum (Bory) Brack. 
It occurs in most of South America and also in Africa, Madagascar, and islands of the mid-
Atlantic and Indian Oceans (Fig. 3). Viable spores of this species have also been reported from 
one of the South Orkney Islands of Maritime Antarctic (60°43’S, 45°38’W; see red dot in Fig. 3) 
(Lewis Smith 2014), attesting to the long-distance dispersal capabilities of the group. Besides 
this southern limit of the section, E. hybridum establishes the eastern limit of the section, which 
is in Mauritius (Lorence 1984). It seems likely that E. hybridum reached Mauritius and the 
Indian Ocean region by using the volcanic islands of the mid-Atlantic Ocean and the mountains 
in Africa as stepping-stones.  
The main center of diversity and endemism of sect. Polytrichia is Central America, 
particularly in Costa Rica and Panama, where 20 species occur. Most of these species occur in 
the mountains, with only Elaphoglossum backhouseanum and E. latum being typical of the 
lowlands. Elaphoglossum alvaradoanum is endemic to Cocos Island, which is located ca. 550 
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km from the Pacific coast of Costa Rica. The more widespread E. crinitum is the only other 
species of sect. Polytrichia found on that island. 
Extensive mountain ranges such as the Andes and the mountains of eastern Brazil have also 
played an important role in the diversification of the group. The Andean Region contains ca. 25 
species and almost certainly more species will be found there. The moutains of eastern Brazil 
have 9 species, six of which are endemic (see Matos and Mickel 2014, plus Elaphoglossum 
papyraceum). Within sect. Polytrichia, a well-defined subclade of about six species has 
diversified in these mountains. This clade includes E. amorimii, E. brevipetiolatum, E. glaziovii, 
E. ornatum, E. prestonii, and E. scolopendrifolium and is characterized morphologically by 
planar, non-subulate, scales on laminar margins (Matos et al., in prep. a) (Fig. 5B, C). 
Only three species (Elaphoglossum amazonicum, E. hybridum, E. papyraceum) occur in the 
so-called “diagonal of open formations” (sensu Vanzolini 1963; Oliveira-Filho et al. 2006), a 
corridor of seasonally dry formations that include the Caatinga (mostly tropical thorny 
woodlands), the Cerrado (mostly woody savannas), and the Chaco (mostly subtropical thorny 
woodlands). The species occurring in this region were collected in humid gallery forests. 
Amazonia also contains only three species of sect. Polytrichia, namely Elaphoglossum 
amazonicum, E. atehortuae, and E. raywaense. A third species, E. polyblepharum, occurs in 
some isolated mountains of the Brazilian Amazon, such as Serra do Aracá and Serra Curicuriari. 
These are outliers of the Guiana shield, which harbors other four species of the group (E. beitelii, 
E. crinitum, E. crispatum, and E. decoratum). Thus, the intervening area between the Andes and 
the Brazilian Atlantic forest is the most species-poor region for sect. Polytrichia in the 
neotropics. This paucity of species is often the case for other groups of pteridophytes (Moran 
1995). 
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The Greater Antilles have also played an important role in the diversification of the section. 
Ten species are found in the region, including three endemics (Elaphoglossum cubense, E. 
denudatum, and E. procurrens). Almost all of these species occur in Hispaniola, with the 
exception of E. cubense from Cuba and Jamaica. In the Lesser Antilles, four species are 
represented in Guadeloupe, but only E. apodum and E. crinitum are more widespread and occur 
in every major island. 
Most of the species are epiphytic in wet, shaded tropical forests, usually being most frequent 
and abundant in undisturbed situations. Some members of the Elaphoglossum hybridum 
complex, however, are commonly found on steep road banks in full sun or slightly shaded 
places. Others, like E. cotoi, are also terrestrial but will grow only in shaded places inside of the 
forest. We have also observed some species with a preference for vertical rock walls, often near 
rivers. That being said, it is not rare to find the same species growing on different kinds of 
substrate, depending on the conditions of the environment. One particular group of species 
including E. decursivum, E. lonchophyllum, and E. papyraceum is noteworthy for having a 
strong preference for the trunks of tree ferns (for E. decursivum see Moran et al. 2003, Choo et 
al. 2014). 
The elevational range of Elaphoglossum sect. Polytrichia is from nearly sea level to 3700 m, 
with most plants collected from 800 to 2500 m (Fig. 4).  
 
Table 1. Distribution by country of species belonging to Elaphoglossum sect. Polytrichia 
Country No. 
species 
Species (only the specific epithets are presented) 
Argentina 1 species hybridum 
Belize 3 species decursivum, erinaceum, latum 
Bioko 1 species hybridum 
Bolivia 10 species amazonicum, barbatum, blepharoglottis, decoratum, 
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hybridum, hystrix, kessleri, papyraceum, raywaense, 
semisubulatum 
Brazil 12 species amazonicum, amorimii, brevipetiolatum, decoratum, 
glaziovii, hybridum, papyraceum, polyblepharum, 






alvaradoanum, crinitum  
Colombia 14 species ambiguum, backhouseanum, barbatum, beitelii, 
crinitum, crispatum, decoratum, decursivum, erinaceum, 
hybridum, latum, raywaense, tambillense, versatile 
Comoros 1 species hybridum 
Costa Rica 19 species albomarginatum, angustioblongum, auripilum, 
backhouseanum, baquianorum, barbatum, cotoi, 
crinitum, decoratum, decursivum, erinaceum, 
gomezianum, latum, lonchophyllum, longipilosum, 
pendulum, reductum, silencioanum, tambillense 
Cuba 8 species apodum, crinitum, cubense, decoratum, decursivum, 
denudatum, erinaceum, procurrens 
Democratic 
Republic of the 
Congo 
1 species hybridum 
Dominica 3 species apodum, crinitum, erinaceum 
Dominican 
Republic 
8 species apodum, crinitum, decoratum, decursivum, erinaceum, 
latum, lonchophyllum, tambillense 
Ecuador 13 species ambiguum, atehortuae, barbatum, clathratum, crinitum, 
crispatum, decoratum, hybridum, latum, raywaense, 
tambillense, trichophorum, versatile 
El Salvador 5 species albomarginatum, baquianorum, erinaceum, 
martinezianum, mexicanum 
Ethiopia 1 species hybridum 
French Guiana 1 species raywaense 
Grenada 2 species apodum, crinitum 
Guadeloupe 4 species apodum, crinitum, decoratum, erinaceum 
Guatemala 12 species albomarginatum, baquianorum, barbatum, crinitum, 
decoratum, decursivum, erinaceum, latum, 
lonchophyllum, martinezianum, mexicanum, tambillense 
Guyana 3 species crinitum, decoratum, raywaense 
Haiti 8 species apodum, crinitum, decoratum, decursivum, erinaceum, 
latum, procurrens, tambillense 
Honduras 6 species baquianorum, decursivum, erinaceum, latum, 
lonchophyllum, mexicanum 
Jamaica 7 species apodum, crinitum, cubense, decoratum, denudatum, 
erinaceum, tambillense 
Kenya 1 species hybridum 
Madagascar 1 species hybridum 






apodum, crinitum  
hybridum 
Mexico 10 species albomarginatum, baquianorum, barbatum, decursivum, 
erinaceum, latum, lonchophyllum, mexicanum, 
occidentale, tambillense 
Montserrat 2 species apodum, crinitum 
Mozambique 1 species hybridum 
Nicaragua 7 species backhouseanum, crinitum, decoratum, decursivum, 
erinaceum, latum, lonchophyllum 
Panama 16 species albomarginatum, ambiguum, angustioblongum, 
auripilum, backhouseanum, baquianorum, crinitum, 
decoratum, decursivum, erinaceum, gomezianum, latum, 
lonchophyllum, longipilosum, silencioanum, tambillense 
Peru 14 species amazonicum, barbatum, blepharoglottis, crispatum, 
decoratum, erinaceum, hybridum, hystrix, kessleri, 
mickeliorum, papyraceum, raywaense, tambillense, 
versatile  
Puerto Rico 5 species apodum, crinitum, decoratum, erinaceum, 
lonchophyllum 
Réunion 1 species hybridum 
Rwanda 1 species hybridum 
Saint Kitts and 
Nevis 
2 species apodum, crinitum 
Saint Lucia 2 species apodum, crinitum 
Saint Vincent 2 species apodum, crinitum 
South Africa 1 species hybridum 
Suriname 1 species raywaense 
Tanzania 1 species hybridum 
Trinidad and 
Tobago 
1 species crinitum 
Tristan da Cunha 1 species hybridum 







ambiguum, barbatum, beitelii, crinitum, crispatum, 




2.5. NOMENCLATURAL SYNOPSIS 
1. Elaphoglossum albomarginatum A.R. Sm., Proc. Calif. Acad. Sci., ser. 4, 40(8): 220, fig. 4A. 
1975. Type: Mexico. Chiapas: Unión Juárez, SE side of Volcán Tacaná, above Talquian, 
[15°05’N, 92°05’W], 2100–2200 m, 16 Jan 1973, D. E. Breedlove & A. R. Smith 31629 
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(holotype: DS-663980 in CAS-0002517!; isotypes: DS-734477 in CAS-0002518!, MEXU-
00874709!, NY-00149572!). 
Elaphoglossum pallidiforme Mickel, Novon 2(4): 380. 1992. Type: Panama. Panamá: 2.4 mi 
beyond Cerro Jefe on road to Altos de Pacora, [09°04’54”N, 79°17’27”W], 800–1000 m, 10 Mar 
1973, T. B. Croat 22656 (holotype: NY-00149686!; isotypes: MO-3308302!, NY-00149685!, 
UC-1525192!). 
Distribution. — S Mexico, Guatemala, El Salvador, Costa Rica, and Panama; 1800–2500 m. 
Remarks. — This species is unusual in sect. Polytrichia for lacking subulate scales. Although its 
leaves appear to be glabrous, they actually bear numerous minute proscales on both sides of the 
laminae. It closely resembles Elaphoglossum tambillense, which differs by laminae without pale 
margins and leaves with at least a few subulate scales. Elaphoglossum pallidiforme, which has 
been considered distinct on the basis of its caudate laminar apices (vs. acuminate in E. 
albomarginatum) (Mickel 1995a), is here reported as a synonym for the first time. 
 
2. Elaphoglossum alvaradoanum A. Rojas, Brittonia 61: 293–295, fig. 1A–C. 2009. Type: 
Costa Rica. Puntarenas: Parque Nacional Isla del Coco, sendero a Cerro Iglesias, entre la base y 
la punta de Cerro Pelón, 05°31’55”N, 87°04’45”W, 530 m, 18 Jun 1997, A. Rojas 3620 
(holotype: INB-0001533964!; isotypes: K?, MO?). 
Distribution. — Cocos Island, Costa Rica; 0–530 m. 
Remarks. — According to the protologue, the holotype should be at INB, with isotypes at K and 
MO. The holotype was found unannotated among specimens of Elaphoglossum auripilum at 
INB. Its label had a printed note on the upper right corner indicating that the gathering (Rojas 
3620) was comprised of 6 duplicates (i.e., “dup.=6”). Unfortunately, none of the isotypes were 
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found. Elaphoglossum alvaradoanum belongs to the Apoda clade of sect. Polytrichia (Matos et 
al., in prep. a). See Matos et al. (in prep. b) for additional comments. 
 
3. Elaphoglossum amazonicum Atehortúa ex Mickel, Fieldiana, Bot., n.s., 27: 122. 1991. Type: 
Peru. San Martín: Zepelacio, near Moyobamba, [06°02’S, 76°58’W], 1100–1200 m, Oct–Nov 
1933, G. Klug 3330 (holotype: US-00048854!; isotypes: B-200072383!, F-sheet without 
number!, GH-sheet without number!, K-000501544!, MO-1081993!, NY-00149574!, S-13-
13365!, USM-000475!). 
Distribution. — Peru, Bolivia, and W Brazil; 490–1200 m. 
Remarks. — This species belongs to the Apoda clade of sect. Polytrichia (Matos et al., in prep. 
a). See Matos et al. (in prep. b) for additional comments. 
 
4. Elaphoglossum ambiguum (Mett. ex Christ) Alston, J. Wash. Acad. Sci. 48: 234. 1958. 
Acrostichum ambiguum Mett. ex Christ, Neue Denkschr. Allg. Schweiz. Ges. Gesammten 
Naturwiss. 36: 60. 1899. Type: Venezuela. [Aragua]: “Prope coloniam Tovar,” [10°24’20’’N, 
67°17’22’’W], 1950 m, 1854–1855, A. Fendler 283 (syntypes: US-00067315!, B-200069755!, 
BR-0000006965242!, MO-1867368!, YU-000646!, YU-000647!). 
Distribution. — Panama, Colombia, Venezuela, and Ecuador; 600–800 m. 
Remarks. — Elaphoglossum ambiguum was recently included in sect. Polytrichia by Matos et 
al. (in prep. a). The inclusion was unexpected based on morphology because it lacks subulate 
scales. The species is probably closely related to E. papyraceum, which has at least a few 
petiolar scales that are enrolled only at their bases. The two species are characterized by large, 
thin-textured leaves with a commissural vein. Rojas (2002) indicated a nomenclatural problem 
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with this name, but further studies must be done in order to solve this problem. Elaphoglossum 
longifolium (Jacq.) J. Sm. from the West Indies might be an older name for this species, but the 
interpretation of its type, based on a plate by Plumier (1705, t. 135) is difficult. The name has 
been widely applied to several unrelated species. 
 
5. Elaphoglossum amorimii F.B. Matos & Mickel, Brittonia 66(4): 377, fig. 2B, 4B, 6E–H. 
2014. Type: Brazil. Bahia: Camacan, Fazenda Serra Bonita, 9.7 km W de Camacan na estrada 
para Jacarecí, daí 6 km SW na estrada para RPPN Serra Bonita e torre da Embratel, 15°23’30”S, 
39°33’55”W, 835 m, 09 Jul 2005, F. B. Matos, A. Amorim, J. Lima, A. Lobão & S. Sant’Ana 620 
(holotype: CEPEC-105144; isotype: UPCB-52941). 
Distribution. — E Brazil, endemic to Bahia and Espírito Santo; 530–1000 m. 
Remarks. — This species greatly resembles Elaphoglossum glaziovii, which is also endemic to 
eastern Brazil. Matos and Mickel (2014) compared the two species and provided other 
comments. 
 
6. Elaphoglossum angustioblongum A. Rojas, Revista Biol. Trop. 51: 34–35, fig. 1. 2003, as 
“angustiobongum” in fig. 1. Type: Panama. Chiriquí: Las Cumbres, hogback ridge N of 
Quebrada Iglesia, near town of Cerro Punta, [8°51’N, 82°34’W], 22 Jul 1971, T. B. Croat & D. 
Porter 16078 (holotype: MO, currently lost). Lectotype designated here: Panama. Chiriquí: 
Distrito Bugaba, Cerro Punta, 8°52’N, 82°33’W, 2200 m, 23 Jan 1984, H. van der Werff & J. 
Herrera 6271 (MO-3228579!).  
Distribution. — Costa Rica and Panama; (400–)1100–2500 m. 
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Remarks. — The distinctness of this species was first recognized by H. Christ, who annotated a 
gathering from Navarro, Costa Rica (Wercklé s.n., P-01466158) as Elaphoglossum navarrense 
sp. nov., but never published the name. We were not able to find the holotype of Elaphoglossum 
angustioblongum at MO, even though we have searched that herbarium five times, in 
consecutive years, since 2010. To fix the application of this name, we designate one of the 
paratypes as lectotype. The specimen selected is sterile but otherwise complete. It was collected 
near the holotype locality and is a good match for the description. Two other paratypes at MO 
(Davidse 24334, Werff & Herrera 6303) can be used to understand the concept of this species. 
The type of E. demissum Christ, which is not a subulate-scaled species, was mounted on a mixed 
sheet containing three juvenile specimens of E. angustioblongum. See the excluded species 
section for additional comments. 
 
7. Elaphoglossum apodum (Kaulf.) Schott ex J. Sm., J. Bot. (Hooker) 4: 148. 1841. Acrostichum 
apodum Kaulf., Enum. Filic. 59. 1824. Type: Montserrat, J. Ryan s.n. (holotype: C, currently 
lost); Neotype designated by Matos et al., in prep. b: Saint Vincent, [13°15’N, 61°12’W], 1827, 
Rev. L. Guilding s.n. (E-00690737!; isoneotypes: K-000501579!, K-000501580!, K-
000501581!). 
Acrostichum platyneuron Fée, Mém. Foug. 2: 43, tab. 4, fig. 1. 1845, nom. illeg., non Linnaeus 
(1753). Elaphoglossum platyneuron T. Moore, Index Fil. 13. 1857, nom. nov. for A. platyneuron 
Fée. Type: Cuba. Santiago de Cuba: La Guinea, le Gato et la Pelada, [20°24’43”N, 
75°31’43”W], Aug 1844, J. Linden 2156 (lectotype designated by Proctor 1985: P-00249917!; 
isolectotypes: BR-0000013075033!, NY-00127326!), as “J. Linden 2056.” 
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Distribution. — Cuba, Jamaica, Haiti, Dominican Republic, Puerto Rico, Saint Kitts and Nevis, 
Montserrat, Guadeloupe, Dominica, Martinique, Saint Lucia, Saint Vincent, and Grenada; 50–
1200 m. 
Remarks. — Elaphoglossum apodum is limited to the Greater and Lesser Antilles. Almost every 
specimen that we found annotated with this name from Central and South America is either E. 
latum or E. raywaense. See Matos et al. (in prep. b) for comments on how to distinguish these 
species and a detailed discussion on the typification of the names involved. 
 
8. Elaphoglossum atehortuae F.B. Matos & R.C. Moran in Matos et al., in prep. b. Type: 
Ecuador. Morona-Santiago: Cantón Huamboya, Shankarimi, 01°58’S, 77°49’W, 850 m, 2 Aug 
1993, W. Palacios 10963 (holotype: MO-05054610!; isotype: QCNE?). 
Distribution. — Amazonian Ecuador. Known only from the holotype; 850 m. 
Remarks. — According to the collector of the type (W. Palacios, pers. comm.), there should be 
an isotype at QCNE, but this material is currently lost. Elaphoglossum atehortuae closely 
resembles E. backhouseanum, which is limited to Central America and Chocó (vs. eastern side of 
the Andes in Ecuador). Both species belong to the Apoda clade of sect. Polytrichia (Matos et al., 
in prep. a). See Matos et al. (in prep. b) for additional comments. 
 
9. Elaphoglossum auripilum Christ, Bull. Herb. Boissier, sér. 2, 5(1): 8. 1905. Type: Costa 
Rica. [Precise locality unknown]: 1903, C. Wercklé s.n. (lectotype, first-step designated by 
Mickel (1995) and second-step designated by Matos et al. (in prep. b): P-00249661!; 
isolectotype: P-00249662!). 
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Acrostichum webbii Bory ex Fée, Mém. Foug. 2: 51, tab. 22. 1845. Elaphoglossum webbii (Bory 
ex Fée) T. Moore, Index Fil. 13. 1857. Type: Panama. [Precise locality unknown]: 1833, J. W. 
Webb s.n. (lectotype, designated by Rouhan & Cremers, 2006: P-00250049!; isolectotype: B-
200072268!). 
Distribution. — Costa Rica and Panama; 1100–2300 m. 
Remarks. — Fée (1845) cited two specimens in the protologue of Acrostichum webbii. The first 
one (Webb s.n.) was collected in Panama and is a good match for the type of Elaphoglossum 
auripilum. The second (Cumming 151) is from Chile and belongs to a different species. Rouhan 
and Cremers (2006) considered A. webbii a synonym of E. apodum, which is limited to the West 
Indies and has much shorter petioles. Additional comments can be found in Matos et al. (in prep. 
b). 
 
10. Elaphoglossum backhouseanum T. Moore, Gard. Chron., n.s., 17: 672, fig. 103–105. 1882, 
as “Backhousianum”. Type: Locality and collector unknown (holotype: K-000590606!). 
Elaphoglossum gerardianum L.D. Gómez, Phytologia 60: 74–75. 1986. Type: Costa Rica. 
Limón: camino entre la finca de don Calixto Kiamble y el antiguo camino a Katsi, subiendo 
hasta el Cerro Kikírchabeta, [09°25’N, 82°58’W], 500 m, 23 Oct 1985, L. D. Gómez, G. Herrera 
& D. Masterson 23784 (holotype: CR-115229!; isotypes: CR-124413!, CR-222666!). 
Distribution. — Nicaragua, Costa Rica, Panama, and Colombia (western side of Andes); 35–
850 m. 
Remarks. — The type of Elaphoglossum backhouseanum is from a plant introduced to England 
in a shipment of orchids from the New World. It was previously thought to be from Mexico, but 
this species does not occur in that country (Mickel and Smith 2004). Mickel (1995a) suggested 
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that it was collected in Panama because all earliest collections came there. Our database, 
however, shows that the oldest collections are either from Costa Rica (Tonduz 9449, US, Apr 
1895) or Nicaragua (Shimek s.n., ISC, 28 Mar 1893), with only recent material from Panama and 
western Colombia. In any case, it is impossible to infer the provenence of the type. 
Elaphoglossum backhouseanum belongs to the Apoda clade of sect. Polytrichia (Matos et al., in 
prep. a), but it is unusual within that group by lacking subulate scales on laminar surfaces. See 
Matos et al. (in prep. b) for additional comments. 
 
11. Elaphoglossum baquianorum A. Rojas, Revista Biol. Trop. 51(1): 35, fig. 2. 2003. Type: 
Costa Rica. Puntarenas: Cordillera de Talamanca, Parque Internacional La Amistad, sendero a 
Cerro Kámuk, entre Cerro Kasir y Cerro Nai, 9°11’50’’N, 83°03’30’’W, 2900–3100 m, 8 Nov 
1996, A. Rojas 3208 (holotype: INB-0001520922!; isotypes: CR-248097!, MEXU?, MO?, NY?, 
UC?, US?). 
Distribution. — Mexico, Guatemala, Honduras, El Salvador, Costa Rica, and Panama; 2000–
3300 m. 
Remarks. — The differences between Elaphoglossum baquianorum and E. tambillense are 
subtle (see Rojas 2003), but a recent phylogenetic study based on plastid DNA data (Matos et al., 
in prep. a) suggests that they are not closely related. 
 
12. Elaphoglossum barbatum (H. Karst.) Hieron., Bot. Jahrb. Syst. 34: 553. 1904. Acrostichum 
barbatum Mett., Ann. Sci. Nat., Bot. sér. 5, 2: 200. 1864, nom. nud. Acrostichum barbatum H. 
Karst., Fl. Columb. 2(5): 155, fig. 181. 1869. Type: Colombia. Bogotá: 2200–2800 m, s.d., H. 
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Karsten s.n. (lectotype designated here: LE-00008851!; isolectotypes: B-sheet without 
number!, LE-00008850!, P-sheet without number!). 
Elaphoglossum erinaceum var. boliviense Rosenst., Repert. Spec. Nov. Regni Veg. 12: 476. 
1913, as “boliviensis”. Type: Bolivia. La Paz: Prov. Nor Yungas, Polo-Polo prope Coroico, 
[16°11’S, 67°44’W], 900–1100 m, O. Buchtien 3470 (lectotype designated here: S-05-9346!; 
isolectotypes: F-515211!, NY-00149616!, US-00067340!). 
Elaphoglossum cordifolium Rosenst., Repert. Spec. Nov. Regni Veg. 25: 62. 1928. Type: 
Bolivia. La Paz: Prov. Larecaja, Hacienda Casana sobre el camino a Tipuani, [15°38’S, 
68°17’W], 1400 m, 27 Jan 1923, O. Buchtien 7040 (lectotype designated here: UC-478078!; 
isolectotypes: S-R-1844!, US-00067334!). 
Elaphoglossum truncatum Rosenst., Repert. Spec. Nov. Regni Veg. 25: 63. 1928. 
Elaphoglossum lindbergii var. truncatum Rosenst., Repert. Spec. Nov. Regni Veg. 25: 63. 1928. 
Type: Bolivia. La Paz: Prov. Larecaja, Hacienda Simaco sobre el camino a Tipuani, [15°37’S, 
68°04’W], 1400 m, Feb 1920, O. Buchtien 5166 (lectotype, designated here: UC-478081!; 
isolectotypes: NY-00149657!, MO-5384661!, US-00067355!, US-00955782!). Other syntypes: 
Bolivia. La Paz: Prov. Larecaja, Hacienda Casana, sobre el camino Tipuani, [15°38’S, 
68°17’W], 1400 m, 27 Jan 1923, O. Buchtien 7042 (UC-478079!, US-1499170!). 
Distribution. — Mexico, Guatemala, Costa Rica, Colombia, Venezuela, Ecuador, Peru, and 
Bolivia; 700–3300(–4150) m. 
Remarks. — According to Tryon (1963), LE has Karsten’s most complete set of ferns from 
South America. At LE are two sheets of Acrostichum barbatum, and the label data on both 
correspond to the protologue. We designate LE-00008851 as lectotype because it is the only 
sheet with a stem. Also, this sheet has an authentic label embossed with “H. Karsten,” and the 
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specimen is a perfect match for the illustration depicted in Florae Columbiae (Karsten 1869: tab. 
181). One of the three fertile leaves of this specimen is atypical in having only its upper third 
covered by sporangia. Lindig 111 (B) is not a type, although it has been cited as such by a few 
authors (e.g., Mickel 1991). This confusion was probably caused by Mettenius (1864), who cited 
this collection under A. barbatum five years before the name was validly published. 
The types of Elaphoglossum barbatum, E. cordifolium, and E. truncatum are quite distinct. 
The main difference between them is the shape of the laminar base, which varies from cuneate to 
strongly cordate. However, we do not recognize them as distinct because there is a complete 
series of intermediate specimens between each of these types. The presence of subulate scales on 
the laminar surfaces, which is often used to distinguish E. barbatum from its closely related 
species, is also variable. Furthermore, this character is difficult to assess because these scales are 
often caducous or easily abraded. Further studies at a populational level may show that E. 
barbatum comprises more than one species. 
Rojas 2856 (INB) and other collections that have been annotated as “E. hyposquamatum A. 
Rojas” represent this species. The name was never effectively published. 
Buchtien 5166 and 7042 are syntypes of two legitimate names that were simultaneously 
published (i.e., Elaphoglossum lindbergii var. truncatum and E. truncatum). Elaphoglossum 
cordifolium and E. truncatum have equal priority (McNeill et al. 2012, Art. 11.5), and this must 
be considered if future data show that populations from Bolivia are not the same as the earlier E. 
barbatum. 
 
13. Elaphoglossum beitelii (Mickel) A. Rojas, Revista Biol. Trop. 50(3–4): 984. 2002. 
Elaphoglossum crispatum Mickel var. beitelii Mickel, Brittonia 39(3): 316. 1987. Type: 
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Venezuela. Amazonas: Depto. Río Negro, Cerro de la Neblina, 5.1 km NE Pico Phelps, 21.5 km 
E Neblina Base Camp, 00°50’40”N, 65°58’10”W, 1850 m, 3 Feb 1985, J. Beitel 85133 
(holotype: NY-00149604!; isotypes: MO-4251772!, UC-1551700!). 
Distribution. — Colombia and Venezuela; 1920–2500 m. 
Remarks. — Elaphoglossum beitelii is known only from two gatherings. It is characterized by 
castaneous to black, crispate stem scales, narrowly oblong laminae with cuneate bases and 
acuminate apices, and subulate scales persistent on laminar surfaces. 
 
14. Elaphoglossum blepharoglottis Mickel, Fieldiana, Bot., n.s., 27: 126. 1991. Type: Peru. 
Huánuco: Muña, [09°40’S, 75°49’W], 2100 m, 23 May–4 Jun 1923, G. S. Bryan 534 (holotype: 
F-1829444!). (Figs. 6A–E) 
Distribution. — Peru and Bolivia; 1250–2100 m. 
Remarks. — This species was previously known only from the holotype, but a more recent 
collection (Kessler 13359, NY) is here reported as a new record for Bolivia. Elaphoglossum 
blepharoglottis is characterized by narrowly elliptic laminae with narrowly cuneate laminar 
bases, and subulate scales limited to petioles, abaxial costae, and laminar margins. These scales 
are blackish and abundant. The ones on the petioles and costae are patent, but the ones along the 
laminar margins are strongly ascending, almost appressed. The species is illustrated here for the 
first time (Figs. 6A–E). 
 
15. Elaphoglossum brevipetiolatum F.B. Matos & Mickel, Brittonia 66(4): 384, figs. 2A, 7A–F. 
2014. Type: Brazil. Espírito Santo: Santa Teresa, Nova Lombardia, Reserva Biológica Augusto 
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Ruschi, [19°54’58”S, 40°32’31”W], 900 m, 1 Oct 2002, R. R. Vervloet, E. Bausen, W. Pizziolo 
& J. Rosini 1112 (holotype: MBML-17941!; isotype: RB-429725!). 
Distribution. — SE Brazil, known only from Espírito Santo; 800–900 m. 
Remarks. — This narrowly endemic species is one of the few members of sect. Polytrichia 
without subulate scales. It resembles Elaphoglossum glaziovii, but its petioles are nearly absent 
to 1.5 cm long (vs. more than 2 cm long), and its costal scales are planar (vs. subulate). See 
Matos and Mickel (2014) for additional comments. 
 
16. Elaphoglossum clathratum F.B. Matos & R.C. Moran, Nordic J. Bot. 31: 442–445 fig. 1A–
D, 2A–I. 2013. Type: Ecuador. Tungurahua: road N of El Topo, Km 9, at suspension bridge over 
Río Topo, 1°21’S, 78°12’W, 1550 – 1600 m, 30 Mar 1998, B. Øllgaard & H. Navarrete 3000 
(QCA-111250!; isotype AAU!). 
Distribution. — Ecuador, eastern side of the Andes; 1500–2100 m. 
Remarks. — Elaphoglossum clathratum is currently known only from three gatherings. Its 
description was based on two gatherings (Øllgaard & Navarrete 3000 and Moran 7440) that 
were both with incomplete stems and without fertile leaves. In August 2014, one of us (FM) 
revisited the type locality and found several fertile specimens (Matos 2496, NY). The fertile 
leaves are much shorter than the sterile ones, less than 1/4 the length, and the spores have 
perispores with broad continuous folds and rugose surfaces. Elaphoglossum clathratum is one of 
the few species of sect. Polytrichia without subulate scales. It is similar to E. decoratum in 
having a nearly continuous band of scales along the laminar margins, but differs from that 
species by costal and petiolar scales lacking or nearly so. 
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17. Elaphoglossum cotoi A. Rojas, Revista Biol. Trop. 51(1): 37–39, fig. 3. 2003. Type: Costa 
Rica. San José: Cantón de Dota, Cordillera de Talamanca, San Gerardo, 09°32’50”N, 
83°49’50”W, 2300–2400 m, 17 Jul 1996, A. Rojas & M. Coto 2790 (holotype: INB-
0001514452!; isotypes: CR-0246522!, MO?, NY?, UC?). 
Distribution. — Costa Rica (also reported from Panama by Rojas, 2003, but see comments 
below); 1900–3200 m. 
Remarks. — Three of the isotypes were not found, but it is possible that their respective 
institutions are still processing them. Rojas (2003) cited one collection from Panama (Rojas 
3286, INB, NY), but these vouchers are from Costa Rica and represent Elaphoglossum 
auripilum. Some herbarium specimens of E. cotoi are superficially similar to E. erinaceum, but 
these two species differ in their natural habitats. Elaphoglossum cotoi is terrestrial (vs. epiphytic) 
and has a crown or semi-crown of arching sterile leaves surrounding the stem apex. The fertile 
leaves are usually erect at the center of the crown, with petioles ca. twice as long as those of the 
sterile leaves (vs. shorter or about the same size as those of sterile leaves in E. erinaceum). 
Additionally, E. cotoi has lanceolate (vs. broadly oblong or elliptic) sterile laminae, sterile 
laminar bases rounded to decurrent from abruptly contracted laminae (vs. cuneate), and nearly 
glabrous (vs. evenly scaly) costae. 
 
18. Elaphoglossum crinitum (L.) Christ, Neue Denkschr. Allg. Schweiz. Ges. Gesammten 
Naturwiss. 36(1): 102, fig. 53. 1899. Acrostichum crinitum L., Sp. Pl. 2: 1068. 1753. Olfersia 
crinita (L.) C. Presl, Tent. Pterid. 234. 1836. Hymenodium crinitum (L.) Fée, Mém. Foug. 2: 90. 
1845. Dictyoglossum crinitum (L.) J. Sm., Bot. Mag. 72: 18. 1846. Anetium crinitum (L.) C. 
Presl, Abh. Königl. Böhm. Ges. Wiss., ser. 5, 6: 536. 1851. Chrysodium crinitum (L.) Mett., Fil. 
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Hort. Bot. Lips. 1: 21. 1856. Type: (holotype: Petiver, Pteri-graphia Amer.: 145, tab. 13, fig. 14. 
1712). Epitype (designated by Cremers and Aupic 2008): Martinique. Morne de la Calebasse, 
s.d., C. Plumier s.n. [Herb. Tournefortianum 5372] (P-00307150!). 
Distribution. — Guatemala, Nicaragua, Costa Rica, Panama, Cuba, Jamaica, Haiti, Dominican 
Republic, Puerto Rico, Saint Kitts and Nevis, Montserrat, Guadeloupe, Dominica, Martinique, 
Saint Lucia, Saint Vincent, Grenada, Trinidad and Tobago, Venezuela, Guyana, Colombia, 
Ecuador; (60–)200–1500(–1800) m. 
Remarks. — The description of this species was based exclusively on an illustration published 
by Petiver (1712). Proctor (1977) indicated this figure as “type” and noted that it was copied 
from Plumier (1705, tab. 125), which represents a plant from Martinique. Jarvis (2007) noted 
that no specimen of Acrostichum crinitum exists at LINN and interpreted Proctor’s citation of the 
Petiver plate as a lectotypification. However, this illustration is not a lectotype; it is the holotype 
because it was the only element upon which the validating description was based (see Matos et 
al. 2015). Cremers and Aupic (2008) designated an epitype, which we consider helpful in this 
case because the holotype does not show the anastomosing venation that is so characteristic of 
this species. There are other species of Elaphoglossum with anastomosing veins (e.g., E. 
crassifolium, E. hieronymi, E. hymenodiastrum, E. pachyphyllum, and E. picardae), but none of 
these have subulate scales and they likely belong to E. sect. Elaphoglossum s.s. (see Schuettpelz 
and Pryer 2007 for the phylogenetic position of E. crassifolium). 
 
19. Elaphoglossum crispatum Mickel, Brittonia 39(3): 316, fig. 1A–C. 1987. Type: Venezuela. 
Mérida: Distrito Rangel, roadside between Santo Domingo and La Soledad, 8°52’N, 71°34’W, 
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1500 m, 5 Aug 1983, H. H. van der Werff & R. Ortíz 5918 (holotype: MO-3123077!; isotype: 
MO-3232627!). 
Distribution. — Venezuela, Colombia, Ecuador, and Peru; 800–2050 m. 
Remarks. — Elaphoglossum crispatum most closely resembles E. angustioblongum in its 
castaneous to black, lustrous stem scales, subcoriaceous to coriaceous laminae, and dark subulate 
scales mostly limited to petioles and laminar margins. It differs from E. angustioblongum, 
however, by strongly crispate (vs. nearly stiff) stem scales. 
 
20. Elaphoglossum cubense (Mett. ex Kuhn) C. Chr., Index Filic. 305. 1905. Acrostichum 
cubense Mett. ex Kuhn, Linnaea 36: 46. 1869. Type: Cuba. “In Cuba Orientali,” Sep 1859–Jan 
1860, C. Wright 1040 (lectotype designated by Matos et al., in prep.: B-200070282!; isotypes: 
BM-000769774!, E-00106047!, GH!, GOET-010309!, K-000590615!, LE-00008853!, MA-
696216!, MO-1867291!, P-01464564!, PH-611349!, US-00067271!, YU-000650!). 
Distribution. — Cuba and E Jamaica; 350–1790 m. 
Remarks. — This species belongs to the Apoda clade of sect. Polytrichia (Matos et al., in prep. 
a). See Matos et al. (in prep. b) for additional comments. 
 
21. Elaphoglossum decoratum (Kunze) T. Moore, Index Fil. 8. 1857. Acrostichum decoratum 
Kunze, Linnaea 9: 25. 1834. Type: Peru. Huánuco: Pampayaco, [9°33’S, 75°52’W], Jul 1829, E. 
F. Poeppig s.n. (Diar. 1134) (lectotype designated by Mickel 1991: MO-1867358!). 
Distribution. — Cuba, Jamaica, Haiti, Dominican Republic, Puerto Rico, Guadeloupe, 
Guatemala, Nicaragua, Costa Rica, Panama, Colombia, Venezuela, Guyana, Ecuador, Peru, 
Bolivia, and Brazil; 300–2600 m. 
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Remarks. — This species is so distinctive that it was placed in its own section (i.e., sect. 
Decorata) by Mickel and Atehortúa (1980). More recently, molecular phylogenetic studies have 
suggested that Elaphoglossum decoratum is nested within the subulate-scaled clade, among other 
species of sect. Polytrichia (Rouhan et al. 2004; Skog et al. 2004; Matos et al., in prep. a). This 
was unexpected on the basis of morphology because the scales of E. decoratum are very broad 
and mostly flat, unlike the typical subulate scales of most species in this group. A careful 
examination, however, shows that the petiolar and costal scales are strongly revolute at their 
bases (Fig. 5H–I), as was first pointed out by Christ (1899, Fig. 9), supporting the molecular 
results. 
 
22. Elaphoglossum decursivum Mickel, Brittonia 32(3): 334–335. 1980. Type: Mexico. Oaxaca: 
Distrito Ixtlán, 29 km S of Valle Nacional, 80 km N of Ixtlán de Juárez, trail E of Route 175 at 
Campamento Vista Hermosa toward Ladú, 1 hour hike down to Río de la Trucha, [17°31’N, 
96°25’W], 457–610 m, 13 Aug 1971, J. T. Mickel 6417 (holotype: NY-00149607!; isotypes: 
MEXU-00866297!, MICH-1191296!, NY-00260467!, UC-1734404!). 
Distribution. — Cuba, Haiti, Dominican Republic, Mexico, Belize, Guatemala, Honduras, Costa 
Rica, Panama, and Colombia; 450–1500(–2000) m. 
Remarks. — Elaphoglossum decursivum is unusual within sect. Polytrichia because it lacks 
subulate scales. It is more closely related to E. ambiguum and E. lonchophyllum (Matos et al., in 
prep. a), from which it differs by long-decurrent (vs. cuneate) laminar bases. Choo et al. (2014) 
studied the gametophytes and young sporophytes of this species in the field and discovered that 
its earliest produced leaves bear many glandular hairs. This supports the position of this species 
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within the subulate-scaled clade of Elaphoglossum, given that this type of indument is extremely 
rare in the other sections of the genus (Matos et al., in prep. a). 
Mickel (1980) stated that the holotype of E. decursivum is at NY, with isotypes at ENCB, 
NY, UC, and US. We were unable to find the isotypes at ENCB and US, but we did find a couple 
at MEXU and MICH that were not cited by Mickel (1980). The original labels of the two NY 
sheets were clearly indicated by the author as different categories of types (i.e., holotype and 
isotype), so there is no need for a lectotypification. 
 
23. Elaphoglossum denudatum (Jenman) Maxon ex C.V. Morton, Amer. Fern J. 52(4): 149. 
1962. Acrostichum hybridum var. denudatum Jenman, Bull. Dept. Bot. Jamaica, n.s., 5: 89. 1898. 
Type: Jamaica. [Precise locality unknown]: 1875, G. S. Jenman 7 (lectotype designated by 
Proctor 1985: K-000590614!; isolectotypes: NY-02008138!, 02008140!, 02008151!, 
02008153!). 
Distribution. — Endemic to Jamaica; 300–1025 m. 
Remarks. — Jenman (1898) did not cite specimens in the protologue, so Morton (1962) 
proposed R. V. Sherring s.n. (BM, duplicate at US) as lectotype. There is nothing indicating that 
Jenman used this collection for the description, so it probably does not constitute original 
material. Following Article 9.12 of the Melbourne Code (McNeill et al. 2012), we have adopted 
the lectotype designated by Proctor (1985) (K-000590614!), which was collected by G. S. 
Jenman in Jamaica and bears a label with his handwritten notes. This herbarium sheet is 
comprised of two different gatherings. The specimen on the top of the sheet (K-000590613) was 
collected by W. Jameson in Ecuador and must be disregarded as type. NY-02008138 is a small 
fragment of the lectotype. Three other sheets (NY-02008140, 02008151, 02008153) are almost 
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certainly part of the same gathering and were considered isolectotypes. They have a printed label 
reading “Jenman’s Jamaica Ferns, &c., Type Specimen–Collected 1874–1879” and were marked 
in Jenman’s handwriting as “Acrostichum denudatum Jenman”. The only problem is that they 
were not marked as number 7.  
 
24. Elaphoglossum erinaceum (Fée) T. Moore, Index Fil. 9. 1857. Acrostichum erinaceum Fée, 
Mém. Foug. 2: 41. 1845 – Type: Guadeloupe. Rivière de Saint-Louis, s.d., de Thiouville s.n. 
(lectotype designated by Proctor 1977: P-01818776!). 
Acrostichum crinitum M. Martens & Galeotti, Mém. Foug. Mexique 25. 1842, nom. illeg., non 
Linnaeus (1753). 
Acrostichum blepharodes Fée, Mém. Foug. 2: 48, tab. 24, fig. 3. 1845, nom. nov. for 
Acrostichum crinitum M. Martens & Galeotti. Elaphoglossum blepharodes (Fée) T. Moore, 
Index Fil. 7. 1857. Type: Mexico. Veracruz: prope Xalapa, [19°32’24”N, 96°55’39”W], 2000–
3000 m, Jun–Oct 1840, H. Galeotti 6297 (lectotype designated by Mickel and Beitel 1988: BR-
0000006964139!; isolectotypes: P-00249704!, P-00249705!). 
Acrostichum nitidum Liebm., Kongel. Danske Vidensk. Selsk. Skr., Naturvidensk. Math. Afd., 
ser. 5, 1: 168. 1849. Elaphoglossum fimbriatum T. Moore, Index Fil. 356. 1862, nom. nov., non 
Brack. (1854). Elaphoglossum hybridum var. nitidum (Liebm.) Christ, Prim. Fl. Costaric. 3(1): 7. 
1901. Type: Mexico. Puebla: Barranca de Chinautla, [19°50’N, 97°23’W], 2133 m, 1841–1843, 
F. M. Liebmann s.n. (lectotype, first step designated by Mickel and Beitel (1988), second step 
designated here: C no. LNR-17750!; isolectotypes: C no. LNR-17751!, P-00249888!, US-
00067287!). 
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Elaphoglossum jinoteganum A. Rojas, Revista Biol. Trop. 51(1): 39, fig. 4. 2003. Type: 
Nicaragua. Jinotega: along Hwy 3, ca 1 km NW of La Fundadora entrance, unnamed peak ca 500 
m W of Hwy, 13°01’N, 85°56’W, 1450–1520 m, 24 May 1981, W. D. Stevens & J. Henrich 
20411 (holotype: CR-106922!; isotype: MO-3326136!). 
Distribution. — Cuba, Jamaica, Haiti, Dominican Republic, Puerto Rico, Guadeloupe, 
Dominica, Mexico, Belize, Guatemala, Honduras, El Salvador, Nicaragua, Costa Rica, Panama, 
Colombia, Venezuela, Ecuador, Peru, and Bolivia; 500–3200 m. 
Remarks. — Fée (1845) cited three gatherings in the protologue of Acrostichum erinaceum, 
including one from Guadeloupe (de Thiouville s.n., P-01818776), one from Mexico (Karwinski 
s.n., B-200070405), and one from Brazil (Gaudichaud s.n., B-200071871). This has caused a lot 
of confusion regarding the application of the name, particularly because each gathering 
represents a different species. Proctor (1977) designated the specimen from Guadaloupe as 
lectotype, significantly narrowing the species concept. The other two specimens represent 
Elaphoglossum occidentale and E. scolopendrifolium, respectively, and should be disregarded as 
types. Even so, the E. erinaceum complex remains taxonomically difficult because of 
considerable variation in habitat, stem scale size and color, lamina shape and size, and degree of 
scaliness on leaves. A lot of progress has been made in recent years regarding our understanding 
of this group (see Mickel and Smith 2004; Rojas 2003, 2010), but a lot remains to be done. Some 
specimens from Mexico and Central America (e.g., Matos 2087 and Mickel 1083, NY) have 
extremely large leaves and tend to grow at higher elevations. As already suggested by Mickel 
and Smith (2004), these may in fact represent a distinct species to which the name E. fimbriatum 
T. Moore would apply. 
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25. Elaphoglossum glaziovii (Fée) Brade, Sellowia 18: 99. 1966. Acrostichum glaziovii Fée, 
Crypt. Vasc. Brés. 1: 6, tab. 1, fig. 1. 1869. Type: Brazil. Rio de Janeiro: [Floresta da] Tijuca, 
[22°56’42’’S, 43°17’20’’W], 18 Nov 1867, A. F. M. Glaziou 2059 (lectotype designated by 
Matos, 2014: P-00249745!; isolectotypes: BR-0000006972530!, P-00249746!, P-00249747!, P-
00249748!). 
Distribution. — E Brazil, from Bahia to Rio Grande do Sul; 20–1800 m. 
Remarks. — This species is endemic to the Atlantic forest of eastern Brazil. See Matos (2014) 
and Matos and Mickel (2014) for additional comments. 
 
26. Elaphoglossum gomezianum A. Rojas, Brenesia 45–46: 12, fig. 4. 1996. Type: Panama. 
Chiriquí: Bugaba, Represa de Fortuna, Quebrada Honda, ca. 17.5 km N de los Planes de Hornito 
[8°28’48’’N, 82°37’12’’W], 1100 m, I. A. Valdespino & E. Rios-Levy 1207 (holotype: NY-
00039308!; isotypes: INB n.v., NY-4 sheets without number!, PMA-18142!). 
Distribution. — Costa Rica and Panama; 1000–1200 m. 
Remarks. — According to Rojas (1996), the holotype of Elaphoglossum gomezianum should be 
at NY with duplicates at INB and PMA. There are five sheets of Valdespino & Rios-Levy 1207 at 
NY, but only NY-00039308 has a pencil annotation that reads “holotype” in Rojas’ handwriting. 
This is also the only fertile specimen of this gathering, and it was used for the protologue’s 
illustration. The other four sheets were found in the general collection with a printed label 
reading “Elaphoglossum gomezianum A. Rojas & Mickel – ined.”. They are now properly 
marked as isotypes of E. gomezianum A. Rojas. The INB isotype was not found during our visit 
and could be misfiled in the general collection. 
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27. Elaphoglossum hybridum (Bory) Brack., U.S. Expl. Exped. Filic. 16: 69. 1854. Acrostichum 
hybridum Bory, Voy. Îles Afrique 3: 95. 1804. Olfersia hybrida (Bory) C. Presl, Tent. Pterid. 
235. 1836. Type: Bourbon [Réunion]. “Caverne Le Gentil, en allant au Piton des Neiges”, 
[21°05’54’’S, 55°28’51’’W], 2160 m, s.d., J. B. G. M. Bory s.n. (holotype: P-00466256!). 
Acrostichum ciliare Carmich., Trans. Linn. Soc. London 12: 510. 1819, nom. illeg., non Thouars 
(1804). Type: Tristan da Cunha, [37°07’S, 12°17’W], 1817, D. Carmichael s.n. (lectotype 
designated by Schelpe 1969: K-000369624!; isolectotype: BM-001066179!). 
Acrostichum ciliatum Desv., Ges. Naturf. Freunde Berlin Mag. Entdeck. Gesammten Naturk. 5: 
310. 1811. Type: [Réunion]. “Habitat in insula Bourboniae”, s.d., P. Commerson s.n. (lectotype 
designated by Schelpe 1969: P-JU 1000A n.v.; isolectotype: E-00429059!). 
Acrostichum hybridum Bory var. vulcanii Lepervanche ex Fée, Mém. Foug. 2: 41, tab. 9, fig. 3. 
1845, as “ß. Vulcani”. Elaphoglossum hybridum (Bory) Brack. var. vulcanii (Lepervanche ex 
Fée) Christ, Neue Denkschr. Allg. Schweiz. Ges. Gesammten Naturwiss. 36: 104. 1899. Type: 
Bourbon [Réunion]. Plaine des Palmistes, Plaine des Cafres, [21°10’S, 55°35’W], 1831–1836, 
M. Lepervanche-Mézières s.n. (holotype: P-00466255!). 
Acrostichum melanopus Kunze, Linnaea 23: 214, 298. 1850. Elaphoglossum melanopus (Kunze) 
T. Moore, Index Fil. 12. 1857. Type: Venezuela. Caracas: [10°30’N, 66°55’W], s.d., H. Karsten 
s.n. (holotype: B-200071702!). 
Acrostichum propinquum Mett. ex Kuhn, Linnaea 36: 45. 1869. Elaphoglossum propinquum 
(Mett. ex Kuhn) Christ, Neue Denkschr. Allg. Schweiz. Ges. Gesammten Naturwiss. 36: 115. 
1899. Type: Peru. [Puno: Prov. Carabaya]: “prope Agapata” (Ayapata), [13°52’S, 70°19’W], Jun 
1854, W. Lechler 2007 (lectotype designated by Mickel 1991: B-200071702!; isolectotypes: K-
sheet without number!, P-00249940!). 
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Acrostichum lindbergii Mett. ex Kuhn, Linnaea 36: 46. 1869. Elaphoglossum lindbergii (Mett. 
ex Kuhn) Rosenst., Hedwigia 46: 153. 1907. Type: Brazil. [Minas Gerais]: Caldas, Chácara do 
Oliveira, [21°56’06”S, 46°25’24”W], Jan 1855, G. A. Lindberg 537 (lectotype designated by 
Matos 2014: B-200071096!; isolectotypes: B-200071099!, K-sheet without number!). 
Acrostichum hybridum Bory var. minor Baker in Mart., Fl. Bras. 1(2): 574. 1870. Type: Brazil. 
[Rio de Janeiro]: Serra dos Órgãos, [22°26’43”S, 42°59’59”W], s.d., G. Gardner 5925 
(holotype: BM!). 
Acrostichum tricholepis Baker, J. Bot. 29: 5. 1891. Elaphoglossum tricholepis (Baker) C. Chr., 
Index Filic. 317. 1905. Type: Madagascar. Bekilus Mountains, [14°02’S, 48°19’E], Dec 1890, J. 
T. Last s.n. (holotype: K-000435725!). 
Elaphoglossum hybridum (Bory) Brack. var. cuneatum Bonap., Notes Pteridol. 14: 419. 1923. 
Type: Comoros Islands. [Grande Comore]: “environs de Nioumbadjou”, [11°47’57”S, 
43°17’50”E], 400–500 m, Apr 1911, M. L. Humblot s.n. (holotype: P-00212873!). 
Elaphoglossum hybridum (Bory) Brack. var. cuneatum Bonap. f. minimum, Notes Pteridol. 16: 
128. 1925, nom. nud. 
 
Distribution. — South America (Argentina, Bolivia, Brazil, Colombia, Ecuador, Peru, 
Venezuela), islands of the mid-Atlantic Ocean (Gough Island, Inaccessible Island, Tristan da 
Cunha), Africa (Bioko, Cameroon, DRCongo, Ethiopia, Kenya, Malawi, Mozambique, Rwanda, 
South Africa, Tanzania, Uganda, Zimbabwe), Madagascar, and islands of the Indian Ocean 
(Comoros, Mauritius, Réunion).  
Remarks. — Elaphoglossum hybridum is the most widely distributed and probably the most 
variable species of sect. Polytrichia. The phenotypic plasticity of the sporophytes is 
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overwhelming, even within small populations (Matos and Mickel 2014, fig. 1). Elaphoglossum 
hybridum var. vulcanii was described from a diminutive plant collected at high altitudes on the 
exposed cliffs of a volcano. This phenotype is common throughout the range of E. hybridum, but 
there is always a complete series of intermediate forms between smaller and larger specimens 
from the same locality. 
Christensen (1932) synonymized Elaphoglossum tricholepis under E. hybridum, but the 
yellowish-brown stem scales and the presence of subulate scales on laminar surfaces distinguish 
their types. Further studies may prove them to be distinct species. Roux (1982) noted that the 
type material of E. tricholepis was a mixed collection including a small individual of E. 
phanerophlebium C. Chr., but the sheet currently bears a handwritten label indicating that the 
admixture was removed. 
Several specimens from Madagascar (e.g., Rakotondrainibe 2956, 5012, 5832, 6057, 6421, P; 
van der Werff 12863, 12895, MO) are unusual for having blackish resinous stems with lustrous 
reddish scales. These collections probably represent a new species, but additional studies are 
required. 
Specimens from Argentina, Bolivia, and southern Brazil tend to have yellowish stem scales and 
could also represent a distinct species. 
 
28. Elaphoglossum hystrix (Kunze) T. Moore, Index Fil. 10. 1857. Acrostichum hystrix Kunze, 
Linnaea 9: 26. 1834. Type: Peru. “In sylvis densioribus fl. Peruv. ad Pampayaco”, [9°33’S, 
75°52’W], Jul 1829, E. F. Poeppig s.n. (holotype: LZ, destroyed); Neotype designated here: 
Peru. “Peruv. subandin. in sylvis desioribus, Cuchero”, [9°30’S, 75°51’W], Dec 1829, E. F. 
Poeppig s.n. (W-0052695!). 
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Distribution. — Peru and Bolivia; 1450–2200 m. 
Remarks. — The holotype of Acrostichum hystrix was at LZ (Mickel 1991), which is where the 
German botanist Kunze (1793–1851) worked. Unfortunately, this herbarium was entirely 
destroyed in 1943 during World War II, leaving no extant original material. The neotype (W-
0052695) was also collected by E. F. Poeppig in Peru, Huánuco, 1829, but the precise date and 
locality are different from the holotype. Elaphoglossum hystrix was previously known only from 
Peru (Mickel 1991; León 2006), but now also from Bolivia (Jimenez 2136, LPB, NY; Kessler 
10245, LPB, UC). 
 
29. Elaphoglossum kessleri A. Rojas, Revista Biol. Trop. 50(3–4): 977–978, fig. 5. 2002. Type: 
Bolivia. Cochabamba: Prov. José Carrasco Torrico, 137 km antigua carretera Cochabamba-Villa 
Tunari, 17°06’S, 65°34’W, 1700 m, 16 Jul 1996, M. Kessler, T. Krömer, J. Gonzales, B. Hibbits 
& I. Jiménez 7345 (holotype: UC-1615246!; isotypes: LPB-0000065!, NY-01402826!). 
Distribution. — Peru and Bolivia; 1700–2950 m. 
Remarks. — Elaphoglossum kessleri was previously known only from Bolivia (Rojas 2002), but 
it has now been collected from Peru (van der Werff 21399 p.p., MO, NY, UC). Although this 
species has subulate scales, these are usually enrolled only at the base, not throughout their 
length as is typical of most subulate-scaled species. The scales thus appear lanceolate or ovate, 
not hair-like as in the other species. The name “E. nigroapiculatum Mickel & R. C. Moran, sp. 
nov. ined.”, which was annotated on several herbarium specimens but was never effectively 
published, refers to the fact that at least a few of the costal scales are blackened toward the apex.  
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30. Elaphoglossum latum (Mickel) Atehortúa ex Mickel, Fieldiana, Bot., n.s., 27: 123. 1991. 
Elaphoglossum apodum (Kaulf.) Schott ex J. Sm. var. latum Mickel, Amer. Fern J. 69: 100. 
1979. Elaphoglossum latum (Mickel) Atehortúa ex Mickel, Novon 2: 377. 1992, nom. illeg. 
superfl. Type: Guatemala. Alta Verapaz: along route 5 between Semococh and La Laguna, on 
road to Chajmayic, 15°30’N, 90°20’W, 500 m, 10 May 1942, J. A. Steyermark 46368 (holotype: 
F-1161805!; isotype: US-00048758!). 
Distribution. — Haiti, Dominican Republic, Mexico, Guatemala, Belize, Honduras, Nicaragua, 
Costa Rica, Panama, western Colombia and northwestern Ecuador; 0–1000 m. 
Remarks. — This species belongs to the Apoda clade of sect. Polytrichia (Matos et al., in prep. 
a). See Matos et al. (in prep. b) for additional comments. Because it occurs in Central America 
and in South America is restricted to the wet western side of the Andes in Colombia and 
Ecuador, it provides an example of the Mesoamerican-Chocó distribution (Moran 1995, 1996). 
 
31. Elaphoglossum lonchophyllum (Fée) T. Moore, Index Fil. 11. 1857. Acrostichum 
lonchophyllum Fée, Mém. Soc. Sci. Nat. Strasbourg 5(1): 68. 1857. Type: Mexico. Veracruz: 
Huatusco, [19°08’56”N, 96°57’58”W], May 1854, W. Schaffner 19 (holotype: RB-00671804!). 
Elaphoglossum acutissimum Christ, Bull. Herb. Boissier, sér. 2, 5: 730. 1905. Type: Mexico. 
Chiapas: San Pablo, 1000–2000 m, 1904, G. Münch 168 (lectotype here designated: P-
00603614!; isolectotypes: DS-267754 in CAS-0002516!, US-00067259!).  
Distribution. — Hispaniola, Puerto Rico, Mexico, Guatemala, Honduras, Nicaragua, Costa 
Rica, and Panama; 450–2500 m. 
Remarks. — B-200071831, B-200071833, and P-00603615 were also collected by Schaffner in 
Mexico, but their labels do not have the collector’s number 19 that was cited in the protologue. 
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The specimens from B were annotated by Mettenius as “Acrostichum schaffneri Mett.,” a name 
that was apparently never published. The sheet at P was annotated in pencil as “Acrostichum 
lonchophyllum Fée”, with reference to the original publication. There is no evidence that this 
specimen was part of the original material, so it should not be considered a type. We designated 
P-00603614 as lectotype of Elaphoglossum acutissimum because this was the only specimen 
with an authentic label annotated in pencil by Christ as “n. sp.”. It was also the only one 
matching the elevation of the protologue (i.e., 2000 m vs. 1000 m from the other two specimens). 
 
32. Elaphoglossum longipilosum (Atehortúa ex Mickel) A. Rojas, Brittonia 61(3): 299–300, fig. 
4A–C. 2009. Elaphoglossum auripilum Christ var. longipilosum Atehortúa ex Mickel, Novon 2: 
369. 1992. Type: Costa Rica. Puntarenas: 5 km S of San Vito de Java, trail below Wilson Finca, 
[8°47’07’’N, 82°57’32’’W], 1130 m, 5 Aug 1967, R. M. Lloyd 4242 (holotype: NY-00149585!). 
Distribution. — Costa Rica and Panama; 500–2500 m. 
Remarks. — This species belongs to the Apoda clade of sect. Polytrichia (Matos et al., in prep. 
a). See Matos et al. (in prep. b) for additional comments. 
 
33. Elaphoglossum martinezianum A. Rojas, Amer. Fern J. 100(3): 174–176, fig. 1B, 3A–D. 
2010. Type: Mexico. Chiapas: SE side of Volcán Tacaná, above Talquian, [15°05’N, 92°05’W], 
2200 m, 16 Jan 1973, D. E. Breedlove & A. R. Smith 31630 (holotype: MEXU-00881325!; 
isotypes: DS-663979 in CAS!, NY-01402918!). 
Distribution. — Mexico, Guatemala, and El Salvador; 1550–2400 m. 
Remarks. — This species was previously known only from Mexico, but is here reported also 
from Guatemala (Williams 26212, F) and El Salvador (Seiler 130, F, NY). The gathering by 
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Luteyn 8408 (NY, UC) probably represent this species, in which case it would be a new record 
for Ecuador. 
 
34. Elaphoglossum mexicanum (E. Fourn.) A. Rojas, Revista Biol. Trop. 51(1): 42, fig. 7. 2003. 
Acrostichum mexicanum E. Fourn., Mexic. Pl. 1: 63. 1872. Type: Mexico. [Puebla]: Barranca de 
Chinautla, [19°49’N, 97°22’W], 1981–2133 m, s.d., F. M. Liebmann s.n (lectotype designated by 
Rojas 2003: P-00249876!; isolectotypes: GH-sheet without number!, K-sheet without number!). 
Another syntype: Mexico. [Veracruz]: Misantla, [19°56’N, 96°51’W], Jun 1866, L. Hahn s.n. (P-
01405598!, P-01405599!). 
Distribution. — Mexico, Guatemala, Honduras, and El Salvador; 1300–2700(–3300) m. 
Remarks. — Mickel and Smith (2004) placed Acrostichum mexicanum in the synonymy of 
Elaphoglossum erinaceum. The name was re-evaluated and transferred to Elaphoglossum by 
Rojas (2003), who compared it to E. barbatum, not E. erinaceum. The morphological differences 
between these species are few and subtle, but their distinctness has been supported by DNA 
evidence (Matos et al., in prep. a). Elaphoglossum mexicanum has dark brown (vs. yellowish 
brown) stem scales, narrowly elliptic to oblanceolate (vs. broadly elliptic to oblong) sterile 
laminae, and more abundant scales on petioles, costae, and laminar margins. 
 
35. Elaphoglossum mickeliorum F.B. Matos, sp. nov. (Fig. 6 F–J) 
Diagnosis. — Elaphoglossum mickeliorum is characterized by having three different kinds of 
scales on its leaves, including subulate scales on the petioles and costae, planar lanceolate scales 
along the laminar margins, and minute branched proscales on laminar surfaces. It resembles E. 
ornatum (Mett. ex Kuhn) Christ, from Venezuela, and a group of Brazilian species related to E. 
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glaziovii (Fée) Brade, but differs from all of these by the presence of minute erect glandular hairs 
on petioles and costae. 
Type. — PERU. Cajamarca: San Ignacio, Dist. San José de Lourdes, localidad de Buenos Aires, 
Cerro El Parco, 05°42’04’’S, 77°53’06’’W, 1900 m, Feb 2002, R. Bonino 303 (holotype: MO-
6105304!; isotypes: NY-02311231!, UC-1872427!). 
 
Stems to 2 cm in diameter, short-creeping; stem scales to 15 ! 1.5 mm, linear, golden brown, 
concolorous to rarely bicolorous with darker apices, planar to crispate, apices attenuate, usually 
contorted, irregularly toothed; phyllopodia 0.3–1.5 cm long, not conspicuous; sterile leaves 25–
50 ! 2.5–6.5 cm, approximate; petioles 5–15(–21) cm long; petiolar scales to 5 mm long, 
subulate, castaneous to black, patent to slightly reflexed, bases cordate, apices long-acuminate, 
margins strongly revolute, mixed with minute glandular hairs and branched proscales on petioles 
and costae; sterile laminae broadly oblong, chartaceous, bases rounded to truncate, apices 
acuminate to slightly caudate; veins 1–2 mm apart, at 70–80° angle to costa; laminar scales 
largely limited to costae and margins; costal scales similar to petiolar ones; marginal scales 1–2 
mm long, lanceolate, dark brown, planar, bases cordate with occasional glandular projections, 
apices acuminate to abruptly attenuate, margins entire, nearly overlapping to form a continuous 
band along the laminar margins; laminar surfaces also with tiny branched proscales 0.1–0.4 mm 
long; fertile leaves shorter or about equaling the size of sterile ones, 21–45 cm long; petioles 
longer than those of the sterile leaves, ca. 2/3 the fertile leaf length; laminae 10–28 ! 1.5–2.8 cm 
broad, oblong to elliptic, bases narrowly cuneate to rounded, apices acute; fertile leaf scales 
limited to petioles and costae, similar to the sterile leaf ones; perispores folded into perforate, 
spiny, and continuous broad ridges. 
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Distribution and habitat. — Peru, eastern side of the Andes; (1700–)1900–2900 m. 
Etymology. — This new species is dedicated to Dr. John T. Mickel (born 1934) and his wife 
Carol (born 1937). John Mickel is curator emeritus of ferns and lycophytes at The New York 
Botanical Garden and one of the most influential pteridologists of our time. He has been the 
world’s foremost authority on Elaphoglossum since the late 1970s and his many contributions 
include a floristic treatment of the genus for Peru, which is the type locality of our new species. 
His wife Carol J. Mickel has been his partner and assistant in many fern-related endeavors. 
Additional specimens examined (paratypes): PERU. Amazonas: Prov. Bagua, ca. 17 km E of 
La Peca in Serranía de Bagua, 05°36’40’’S, 78°26’06’’W, 1850–1900 m, 14 Jun 1978, A.H. 
Gentry 22977, M. Dillon, J. Aronson, C. Díaz & P. Barbour (MO, NY, US); ib., 1700–2100 m, 
28 Jun 1978, P. Barbour 2528A (MO, US); Cajamarca: Cutervo, San Andrés de Cutervo, Parque 
Nacional de Cutervo, 06°14’S, 76°46’W, 2400 m, 14 Mar 1989, C. Díaz 3292, H. Beltrán & B. 
D’Achille (MO); San Ignacio, San José de Lourdes, localidad de Buenos Aires, Cerro El Parco, 
05°42’04’’S, 77°53’06’’W, 1900 m, Feb 2002, R. Bonino 184 (MO); ib., R. Bonino 293A (MO); 
Cusco: La Convención, Santa Teresa, Yerbabuenayoc, 13°07’35’S, 72°36’52’W, 2300 m, 25 
Mar 2004, I. Huamantupa 4405 & A. Huamantupa (MO, UC); Pasco: Prov. Oxapampa, 
Huancabamba, sector Milpo, 10°22’30’S, 75°38’37’W, 2900 m, 18 Mar 2004, R. Vásquez 
30261, A. Monteagudo, J. Perea, R. Francis & L. Mateo (MO, UC). 
 
36. Elaphoglossum occidentale (Mickel) F.B. Matos, comb. et stat. nov. Elaphoglossum 
erinaceum var. occidentale Mickel, Mem. New York Bot. Gard. 88: 289. 2004. Type: Mexico. 
Mexico: about 6 miles S of Tenancingo and 8 miles north of Villa Guerrero on Route 55, 
[18°57’39”N, 99°35’26”W], 2600 m, 11 Aug 1960, J. T. Mickel & A. F. Clewell 706 (holotype: 
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NY-00688052!; isotypes: ENCB n.v., MICH-1287229!, NY-sheet without number!, P-
01405634!, UC-1360344!). 
Distribution. — W Mexico; 1400–2750 m. 
Remarks. — Elaphoglossum occidentale was originally described as a variety of E. erinaceum, 
from which it differs by orange-tan (vs. brown to black) scales that are often shorter (1–2 mm vs. 
3–4 mm) on the sterile lamina margins. Additionally, E. occidentale is almost always terrestrial, 
whereas E. erinaceum is usually epiphytic. Christ (1899) cited two collections of E. occidentale 
(Pringle 6546 and Karwinsky s.n.) as E. scolopendrifolium. More recently, several sheets of E. 
occidentale were annotated as “E. morelosense A. Rojas”, but this name was never published. 
The same specimens from Mexico were later cited by Rojas (2003) as E. scolopendrifolium 
(Raddi) J. Sm. However, E. scolopendrifolium is endemic to eastern Brazil (Matos and Mickel 
2014), whereas E. occidentale is restricted to western Mexico, from Sinaloa to Guerrero. The 
collections made by A. C. Sanders 4409 (UC) and 22572 (MO) in the Mexican state of Sinaloa 
are noteworthy for establishing the northern limit (ca. 23°N lat.) of sect. Polytrichia.  
 
37. Elaphoglossum ornatum (Mett. ex Kuhn) Christ, Neue Denkschr. Allg. Schweiz. Ges. 
Gesammten Naturwiss. 36: 38. 1899. Acrostichum ornatum Mett. ex Kuhn, Linnaea 36: 44. 
1869. Type: Venezuela. Mérida: [8°36’N, 71°09’W], s.d., A. Engel 201 (holotype: B-
200071399!). 
Elaphoglossum heteroglossum Mickel, Ann. Missouri Bot. Gard. 78(1): 259, fig. 1B. 1991 – 
Type: Venezuela. Portuguesa: Dept. Sucre, La Divisoria de la Concepción, 9°18’N, 70°06’W, 
1500–1800 m, 23–26 Oct 1985, F. Ortega, R. Rivero, B. Stergios, H. van der Werff & G. Aymard 
2748 (holotype: UC-1534033!; isotypes: NY-00149633!, PORT-16352!). 
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Distribution. — NE Venezuela, restricted to the Andes; 400–1800 m. 
Remarks. — This name has often been misapplied. See Matos and Vasco (2015) for detailed 
comments on the identity of Elaphoglossum ornatum. 
 
38. Elaphoglossum papyraceum (Fée) F.B. Matos, comb. nov. Acrostichum papyraceum Fée, 
Crypt. Vasc. Brés. 1: 4, tab. 3, fig. 1. 1869. Type: Brazil. Rio de Janeiro: Serra do Lingua, 23 
Mar 1869, A. F. M. Glaziou 2434 (lectotype designated here: P-00249910!; isolectotypes: BR-
0000006970956!, P-00249909!). 
Acrostichum macrorhizum Baker, Ann. Bot. (Oxford) 5: 490. 1891. Elaphoglossum 
macrorhizum (Baker) C. Chr., Index Filic. 310. 1905. Type: Brazil. Rio de Janeiro: s.d., J. Miers 
s.n. (holotype: K!). 
Acrostichum miersii Baker, Ann. Bot. (Oxford) 5: 490. 1891. Elaphoglossum miersii C. Chr., 
Index Filic. 311. 1905. Type: Brazil. Rio de Janeiro: s.d., J. Miers s.n. (holotype: K-
000727490!). 
Elaphoglossum puberulentum M. Kessler & Mickel, Brittonia 58: 115. 2006. Type: Bolivia. La 
Paz: Prov. Nor Yungas, Cantón Pacallo, Comunidad Chairo, Bajo Hornuni, subiendo 60 m 
altitudinales hacia el camino de la mina, 16°12’S, 67°53’W, 2000 m, 10 Aug 2002, S. G. Beck, 
K. Bach, A. Pareja & M. Villca 28386 (holotype: NY-00842485!; isotype: LPB-0000072!). 
Distribution. — Peru, Bolivia, and Brazil; 400–2520 m. 
Remarks. — This species is similar to Elaphoglossum ambiguum and E. lonchophyllum, which 
were only recently included in sect. Polytrichia by Matos et al. (in prep. a). Both species have 
thin-textured laminae and laterally expanded vein tips that are often united, forming a 
commissural vein. They are unusual in the subulate-scaled clade for lacking typical subulate 
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scales, but some of the petiolar scales are often enrolled at the base. Other characters that agree 
with sect. Polytrichia include the absence of hydathodes on adult leaves, the presence of minute 
glandular hairs on petioles and costae, and the spore surfaces with broad and low ridges. 
Alston (1958) recognized Elaphoglossum macrorhizum and E. miersii for Brazil, but placed 
E. papyraceum under the synonymy of E. rigidum (Aubl.) Urb. He also compared E. miersii to 
E. denudatum and E. lindbergii, and was probably the first author to suggest such a relationship. 
Brade (1961) applied the name E. longifolium (Jacq.) J. Sm. for the Brazilian species of this 
group, but the type of E. longifolium is difficult to interpret (it is an illustration by Plumier (1705, 
t. 135) based on a currently lost specimen from Martinique). Matos and Mickel (2014) did not 
include E. papyraceum in their floristic treatment for Brazil because they were not aware of its 
close relationship to other species of sect. Polytrichia. 
 
39. Elaphoglossum pendulum A. Rojas, Brittonia 61(3): 295–299, fig. 2, 4D–F. 2009. Type: 
Costa Rica. Alajuela: Alajuela, Sarapiquí, Colonia Virgen del Socorro, orillas del Rio Sarapiquí, 
cerca de la nueva represa, [10°15’30’’N, 84°10’20’’W], 720 m, 27 Dec 2004, A. Rojas & C. 
Frias 6309 (holotype: CR-0243085!; isotypes: K?, MO-6378460!, NY?). 
Distribution. — Costa Rica, endemic to Cordillera Central and Cordillera de Talamanca; 500–
1400 m. 
Remarks. — Elaphoglossum pendulum is currently known from only eight gatherings made in 
Costa Rica. It has the longest leaves of all subulate-scaled species, reaching up to 2m long. It 
belongs to the Apoda clade of sect. Polytrichia (Matos et al., in prep. a). See Matos et al. (in 
prep. b) for additional comments. 
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40. Elaphoglossum polyblepharum Mickel, Ann. Missouri Bot. Gard. 78(1): 259, fig. 1A. 1991. 
Type: Venezuela. Amazonas: Atures, top of plateau, W side of valley of Río Coro-Coro, 8 km 
NNW of settlement of Yutaje, sandstone lajas and adjacent forest, W of Serranía de Yutaje, 
5°41’00’’N, 66°08’30’’W, 900–1000 m, 1 Mar 1987, R. Liesner & B. Holst 21517 (holotype: 
NY-00149695!; isotype: MO-1829741!, VEN-243906!). 
Distribution. — Venezuela and N Brazil; 50–1670 m. 
Remarks. — This species belongs to the Apoda clade of sect. Polytrichia (Matos et al., in prep. 
a). See Matos et al. (in prep. b) for additional comments. 
 
41. Elaphoglossum prestonii (Baker) J. Sm., Ferns Brit. For. (ed. 2) 298. 1877, as “prestoni”. 
Acrostichum prestonii Baker, Gard. Chron. 1872: 1555. 1872, as “prestoni”. Acrostichum 
insigne Fée, Crypt. Vasc. Brésil 2: 6. 1873, nom. illeg. superfl. Type: Brazil. Rio de Janeiro: 
“Itatiaia, prope Campo Bello”, [22°20’S, 44°35’W], 7 Jun 1871, A. F. M. Glaziou 5367 pro parte 
(lectotype designated by Matos 2014: K-000994040!; isolectotypes: B-200071696!, K-
000501504!, P-00249771!, P-00249772!, P-00249773!, P-00249774!, S-05-9352!). 
Distribution. — SE Brazil; 1000–2100 m. 
Remarks. — Several sheets of Brade 8486 (GH, HB, NY, PH, R, SP, SPF) have been annotated 
as “Elaphoglossum insigne var. peroupavae” in Brade’s handwriting. However, this varietal 
name was never published. Additional information on the nomenclature and taxonomy of this 
species can be found in Matos (2014) and Matos and Mickel (2014). 
 
42. Elaphoglossum procurrens (Mett. ex D.C. Eaton) T. Moore, Index Fil. 365. 1862. 
Acrostichum procurrens Mett. ex D.C. Eaton, Filic. Wright. Fendler. 194. 1960. Type: Cuba. 
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“Prope villam Monte Verde dictam, Cuba Orientali,” Jan–Jul 1859, C. Wright 793 (lectotype, 
designated here: YU-000726!; isolectotypes: B-200071698!, BM-000605227!, E-00106045!, 
GOET-010306!, K-000590627p.p.!, K-sheet without number!, LE-00008867!, MA-695264!, 
MO-1867318!, NY-00127323!, US-718540!, US-1411554!). 
Other syntypes: Cuba. “In Cuba Orientali”, 1856–1857, C. Wright 793 (BR-0000013093525!, K-
000590627p.p.!, NY-00127325!, PH-611340!, YU-000724!); Cuba. “In Cuba Orientali”, 1859–
1860, C. Wright 793 (NY-00127324!, US-833950!, W-1889-0055843!, YU-000725!). 
Distribution. — Cuba and Haiti; 150–1000 m. 
Remarks. — Daniel C. Eaton (1834–1895) described Acrostichum procurrens in his dissertation 
for Bachelor of Science degree, which was defended at Harvard University on July 14, 1860 
(Eaton 1860). The manuscript was read to the American Academy of Arts and Sciences on 
August 14, 1860, and the dissertation was published on December 1860. A few months later, on 
February 21, 1861, this document was reprinted in the Memoirs of the American Academy of 
Sciences and Arts (Eaton 1861; exact date taken from Howard 1988). While consulting several 
online databases and printed indexes of plant names (e.g., Christensen 1906), we noticed a great 
confusion regarding the dates, places, and even the authorities of the new names that were 
introduced by Eaton in his dissertation. Part of this confusion was probably caused because the 
text “Ex Mem. Acad. Amer. Scient. Et Artium, N. Ser. Vol. VIII.” was printed on the title page 
of Eaton’s dissertation. Also misleading is the entry for Eaton’s dissertation in Stafleu and 
Cowan (1976), which mistakenly states that Eaton (1861) was published in 1860. It is worth 
mentioning that dissertations published before 1 January 1953 constitute effective publication 
under the Melbourne Code (McNeill et al. 2012, Art. 30.8), and therefore A. procurrens was 
validly published in Eaton (1860). 
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Also complicated was the lectotypification of this name. The process required a careful 
consideration of all problems associated with the Cuban collections of Charles Wright (see 
Howard 1988). We found 24 sheets of Elaphoglossum procurrens collected by Wright in no less 
than 13 herbaria. Three of these sheets (BM-000605226, K-000590628, and K-000590629) had 
no original labels. The others had a “Plantae Cubenses Wrightianae” label with number 793 on 
the upper left corner. According to Howard (1988) and references therein, this is a species 
number, not a collection number. Three kinds of labels were found: “Coll. C. WRIGHT, 1856–7, 
in Cuba Orientali” (label type 5 of Howard 1988: 86), “Coll. C. WRIGHT, prope villam Monte 
Verde dictam, Cuba Orientali, Jan.–Jul. 1859” (label type 2 of Howard, 1988: 86), “Coll. C. 
WRIGHT, in Cuba Orientali, 1859, 1860” (label type 4 of Howard, 1988: 86). There was no 
mention of a specific collection date in the protologue (Eaton 1860), so all of these specimens 
are syntypes. Adding to the complication, YU-000725 was annotated as holotype of Acrostichum 
procurrens by C. Sánchez in 2000. This specimen was formerly associated with YU-00024 and 
YU-000726, but the sheet was cut and each specimen was mounted on a separate sheet. Almost 
every other specimen had an isotype label. We have selected YU-000726 as the lectotype 
because it is fertile, complete (i.e., leaves attached to the stem), and represented by more 
duplicates that are widely distributed. Also, it has a small label printed with “Herb. D. C. Eaton”, 
suggesting that it was examined by Eaton (1860). The isolectotypes are those with similar labels 
and thus presumed to be from the same gathering; all others with the same number but different 
labels (and sometimes dates or localities) are not assumed to be the same gathering. 
 
43. Elaphoglossum raywaense (Jenman) Alston, Bol. Soc. Brot., ser. 2, 32: 24. 1958. 
Acrostichum raywaense Jenman, Ferns Brit. W. Ind.: 341. 1909. Type: Guyana. Demerara: Mt. 
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Raywa and upper parts of Isorooroo River, [6°48’N, 58°10’W], 1897, G. S. Jenman 1858 
(lectotype, first-step designated by Mickel 1991 and second-step designated by Matos and 
Mickel 2014: NY-00214456!; isolectotype: NY-00214457!). 
Acrostichum apodum Kaulf. var. sprucei Baker in Mart., Fl. Bras. 1(2): 578. 1870. Type: [Brazil. 
Amazonas: São Gabriel da Cachoeira], “prope San Gabriel da Cachoeira, ad Rio Negro, Brasiliae 
borealis”, [00°07’48’’S, 67°05’20’’W], Jan–Aug 1852, R. Spruce 2186 (lectotype, designated by 
Matos 2014: K-000898850; isolectotypes: B-200071758, B-200072410, BM-001026214!, BR-
0000006972011!, CGE-13097, CGE-13098, CGE-13099, GH, K-000898849!, P-01464083!, P-
01464084!, P-01464085!, US-00067318!, US-01100827!). Other syntypes: [Brazil. Pará]: 
“Tanaii, ad Rio Acara, juxta Para”, [1°40’S, 48°25’W], Jul–Sep 1849, R. Spruce s.n. (CGE-
13096!, K-3 sheets without number!, P-01464087!). 
Distribution. — Colombia, Venezuela, Guyana, Suriname, French Guiana, Ecuador, Peru, 
Bolivia, and Brazil; 90–1200 m. 
Remarks. — This species belongs to the Apoda clade of sect. Polytrichia (Matos et al., in prep. 
a). See Matos et al. (in prep. b) for additional comments. 
 
44. Elaphoglossum reductum A. Rojas, Amer. Fern J. 100(3): 176–178, fig. 1C, 4A–D. 2010. 
Type: Costa Rica. Cartago: Cantón de Turrialba, Reserva Indígena Chirripó, Cuenca del Matina, 
camino a Valle Escondido, entrado por las Brisas de Pacuarito, 9°56’40’’N, 83°28’40’’W, 750–
850 m, 13 Apr 1999, A. Rojas, L. Pacheco & E. Mora 5043 (holotype: CR?; isotypes: INB-
0002841355!, MO-1079169 n.v., NY-01403008!). 
Distribution. — Costa Rica, known only from Fila Matama, on the Caribbean side of Cordillera 
de Talamanca; 720–850 m. 
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Remarks. — According to the protologue of Elaphoglossum reductum, the holotype should be 
at CR with duplicates at INB and MO. The holotype was not found at CR. The isotype from MO 
was also not found, but we assume it is there because it has received barcode and accession 
numbers (http://www.tropicos.org/Specimen/2770162). The specimen at INB has a note on its 
label stating that Rojas et al. 5043 comprises 3 duplicates (dup.=3). To our surprise, one of these 
duplicates was found at NY. Given all the evidence, we believe it is unlikely that a fourth 
duplicate exists. If that is the case, the specimen at INB should be regarded as the holotype. 
 
45. Elaphoglossum scolopendrifolium (Raddi) J. Sm., Bot. Mag. 72: 17. 1846. Acrostichum 
scolopendrifolium Raddi, Pl. Bras. Nov. Gen. 1: 4, tab. 16. 1825. Type: Brazil. [Rio de Janeiro: 
Petrópolis, Fazenda Mandioca], [22°30’18’’S, 43°10’44’’W], s.d., G. Raddi s.n. (lectotype 
designated by Pichi Sermolli and Bizzarri 2005: PI-!!; isolectotypes: BR-0000006972172!, FI 
n.v., PI-"!). 
Acrostichum amplissimum Fée, Crypt. Vasc. Brés. 1: 5, tab. 6. 1869. Elaphoglossum 
amplissimum (Fée) Christ, Bull. Herb. Boissier, sér. 2, 2(3): 328. 1902. Type: Brazil. Rio de 
Janeiro: [Angra dos Reis], Serra do Ariro, [22°53’52’’S, 44°20’33’’W], 19 Jun 1868, A. F. M. 
Glaziou 2436 (lectotype designated by Matos 2014: P-00249820!; isolectotypes: P-00249821 
p.p.!, P-00249822!, P-00249823!). 
Distribution. — SE Brazil; 40–1050 m. 
Remarks. — Acrostichum scolopendrifolium is one of the oldest names in sect. Polytrichia. 
Only A. crinitum L. (1753) is older. Because it was described by Raddi (1825) from Brazil, the 
name has been widely applied for different subulate-scaled species throughout the neotropics 
(e.g., Sodiro (1883) for Ecuador; Shimek (1897) for Nicaragua; Christ (1899) for Colombia, 
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Costa Rica, Ecuador, Guatemala, Mexico, Puerto Rico, and Venezuela; Rovirosa (1909) for 
Mexico; Domin (1929) for Dominica; Vareschi (1969) for Venezuela). It is now considered 
endemic to southeastern Brazil (Matos and Mickel 2014). 
 
46. Elaphoglossum semisubulatum R.C. Moran & Mickel, Brittonia 56(3): 203, fig. 2A–H. 
2004. Type: Bolivia. La Paz: Prov. Larecaja, 40 km de Sorata a Quiabaya, [15°36’S, 68°36’W], 
3500 m, 29 May 1995, M. Kessler, J. Gonzales, K. Bach & S. Hohnwald 4311 (holotype: NY-
00803976!; isotypes: AAU!, LPB-0000074!). 
Distribution. — Bolivia; 2400–3500 m. 
Remarks. — Moran and Mickel (2004) cited isotypes of this species at AAU, GOET, LPB, and 
UC, but we did not find duplicates at GOET and UC. Elaphoglossum semisubulatum is known 
from fewer than 10 gatherings made in Bolivia. 
 
47. Elaphoglossum ! setaceum Lorence [=E. hybridum (Bory) Brack. ! E. lanatum (Bojer ex 
Baker) Lorence], Fern Gaz. 12(6): 348–349, fig. 5. 1984. Type: Mauritius. Tamarind Falls 
Reservoir, on W bank of small river just N of the reservoir, [20°21’20’’S, 57°27’22’’E], 4 Apr 
1973, D. H. Lorence 15823b (holotype: MAU-0013385!). 
Distribution. — Mauritius; ca. 500 m. 
Remarks. — Elaphoglossum ! setaceum was described based on a single sterile individual from 
Mauritius. According to the protologue, the hybrid was found in a population of E. lanatum 
(Bojer ex Baker) Lorence (Lorence 15823c, MAU) that was growing on a shady stream bank, 
directly below a vigorous fertile colony of E. hybridum (Lorence 15823a, MAU) (Fig. 7). No 
other members of the genus occurred in the vicinity, and the hybrid was morphologically 
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intermediate between those two species. The holotype sheet contains three specimens (i.e., the 
hybrid and its putative parents), each with a different barcode number. Because E. lanatum 
belongs to sect. Lepidoglossa (Rouhan et al. 2004), this is the first case—the only reported one—
of hybridization between sections in the genus. 
 
48. Elaphoglossum silencioanum A. Rojas, Revista Biol. Trop. 51(1): 40–41, fig. 6. 2003. 
Type: Costa Rica. Puntarenas: Cantón de Coto Brus, Parque Internacional La Amistad, 
Cordillera de Talamanca, Valle del Silencio, sector de acampar a los jardines, 9°07’15’’N, 
82°57’55’’W, 2500 m, F. Quesada, A. Mora, M. Moraga & A. Rojas 1421 (holotype: INB-
0001515453!; isotypes: CR n.v., MO n.v., NY n.v.). 
Distribution. — Costa Rica and Panama; 1100–2600 m. 
Remarks. — The holotype has a printed note on its label that reads “dup.=3”, meaning that this 
gathering was comprised of three duplicates. None of the isotypes were found. 
 
49. Elaphoglossum tambillense (Hook.) T. Moore, Index Fil. 15. 1857. Acrostichum tambillense 
Hook., Icon. Pl. 7: tab. 656. 1844. Type: Ecuador. [Pichincha]: “on the sides of ravines at 
Tambillo, near Quito”, [0°25’S, 78°33’W], Jan 1843, W. Jameson s.n. (holotype: K-
000590660!). 
Acrostichum stramineum Mett., Ann. Sci. Nat., Bot., sér. 5, 2: 200. 1864, nec Fée (1869). 
Elaphoglossum stramineum (Mett.) Christ, Neue Denkschr. Allg. Schweiz. Ges. Gesammten 
Naturwiss. 36: 117. 1899. Type: Colombia. Bogotá: Boquerón, [5°02’N, 74°33’W], 2700 m, s.d., 
A. Lindig 251 (lectotype designated here: B-200072037!; isolectotypes: BM-000769787!, K-
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sheet without number!, NY-00149716!, 00149717!, P-00250021!, 00250022!, 00250023!, 
00250024!). 
Acrostichum pallidum Baker ex Jenman, J. Bot. 17: 263. 1879. Elaphoglossum pallidum (Baker 
ex Jenman) C. Chr., Index Filic. 312. 1905, nec Hieron. (1921). Type: Jamaica. [Precise locality 
unknown]: 1524 m, 1878, G. S. Jenman 8 (lectotype designated by Proctor 1985: K-000590610!; 
isolectotypes: E-00414654!, NY-02008183!, 02008199!, sheet wihout number!). 
Distribution. — Jamaica, Haiti, Dominican Republic, and Mexico to Ecuador; 1400–3900 m. 
Remarks. — There are two sheets annotated as isotypes of Acrostichum tambillense at P. Both 
specimens were collected by Jameson in Ecuador, but their labels do not agree with the holotype. 
They bear a collector’s number (n. 461) that was never mentioned in the protologue and their 
locality data was written in Latin, not English. Therefore, we do not consider these specimens as 
part of the original material.  
Elaphoglossum tambillense is extremely variable in leaf size and shape. It belongs to the E. 
hybridum complex and can be recognized by castaneous stem scales, minute glandular hairs on 
petioles and laminae, and subulate scales virtually lacking from the leaves. Juvenile plants may 
have conspicuous hydathodes on their sterile leaves, but field observations indicate that these 
structures eventually disappear on successively produced, larger leves. 
Some authors have recognized Elaphoglossum pallidum as a distinct species (e.g., Mickel 
1995a; Mickel and Smith 2004), but we consider it a large phenotype of E. tambillense. 
Elaphoglossum stramineum also falls within the variation range of this species. 
Elaphoglossum tambillense var. major Mille (Rev. Col. Nac. Vicente Rocafuerte 10: 33. 1928) 
may be another synonym, but we could not find any original material to verify this. 
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50. Elaphoglossum trichophorum (Sodiro) C. Chr., Index Filic. 317. 1905. Acrostichum 
trichophorum Sodiro, Anales Univ. Centr. Ecuador 19(135): 198. 1905. Type: Ecuador. 
Tungurahua: “Crescit in silv. subtrop. oriental. vulcani Tungurahua”, [1°28’01’’S, 
78°26’30’’W], Dec 1904, A. Sodiro s.n. (lectotype designated by Matos et al., in prep. b: QPLS-
210822!; isolectotypes: B-200072182!, P-00522931!, P-sheet without number!, S-8692!, SI-
006017!, US-00067388!). 
Distribution. — Ecuador, eastern side of the Andes; 1450–1800 m. 
Remarks. — Although B-200072183 and P-00522930 have been recently annotated as types, 
they are not isolectotypes because they were collected on a different date (i.e., October 1904). 
This species belongs to the Apoda clade of sect. Polytrichia (Matos et al., in prep. a). See Matos 
et al. (in prep. b) for additional comments. 
 
51. Elaphoglossum ulei Christ, Neue Denkschr. Allg. Schweiz. Ges. Gesammten Naturwiss. 
114, fig. 62. 1899. Type: Brazil. Santa Catarina: [Lages], “An einer felsenwand bei Minas”, 
[27°47’S, 49°29’W], Jun 1890, E. H. G. Ule 327 (lectotype designated by Matos 2014: P-
00249984!; isolectotypes: B-200070088 p.p.!, P-00249985!). 
Elaphoglossum spannagelii Rosenst., Hedwigia 46: 153. 1907. Type: Brazil. Santa Catarina: 
Lages, [27°47’S, 49°29’W], Sep 1904, P. C. Spannagel 2 (lectotype designated by Matos 2014: 
S, accession S-R-1881!; isolectotypes: HB-40105!, HBR-39634!, R-13771!, UC-443383!). Other 
syntypes: Brazil. Santa Catarina: Lages, “ad ripas umbrosas flum. Rio do Caveiras”, 1905, P. C. 
Spannagel s.n. [Rosenstock, Filices austrobrasilienses, no. 3] (B-200071967!, B-200072067!, 
BM!, LE-00000073!, LIL-001940!, M-0206998!, NY-00149708!, NY-00149710!, P-00249968!, 
P-00249969!, P-00249970!, P-00249971!, P-00249972!, P-00249973!, P-00249974!, R-109523!, 
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S-05-9543!, US-532556!); Brazil. Paraná. Lucena [presently Santa Catarina, Itaiópolis], 1903, 
Wielewski s.n. (NY-00149709!, S-11-7324!). 
Distribution. — S Brazil; 900–1030 m. 
Remarks. — Additional information on the nomenclature and taxonomy of this species can be 
found in Matos (2014) and Matos and Mickel (2014). 
 
52. Elaphoglossum versatile (Sodiro) F.B. Matos, comb. nov. Acrostichum versatile Sodiro, 
Recens. Crypt. Vasc. Quit. 76. 1883. Type: Ecuador, “en los bosques tropicales á la orilla del río 
Toachi”, s.d., L. Sodiro s.n. (holotype: currently lost); Neotype designated here: Ecuador. 
[Pichincha]: “in silv. subtrop. valle de Mindo”, [0°03’04’’S, 78°46’41’’W], Mar 1900, L. Sodiro 
s.n. (P-sheet without number!; isoneotype: US-1196793!). 
Distribution. — Colombia, Ecuador, and Peru; 1050–2700 m. 
Remarks. — We were not able to find the type specimen of Acrostichum versatile, even though 
we visited almost every herbarium known to have Sodiro’s original material (Stafleu and Cowan 
1985). Among the seven gatherings annotated by Sodiro as A. versatile, there was not a single 
specimen from the type locality of Río Toachi, Ecuador. Moreover, the only collections made 
before 1883 (i.e., the year in which the name was published) were either made in Colombia 
(André 2374, 3606, NY) or do not present a precise locality (Sodiro s.n., UC-678152). Because it 
is impossible to determine if the latter specimen (UC-678152) was part of the original material, 
we designate a neotype. Some morphological characters of E. versatile were discussed by Bell 
(1955), but he did not apply a name to the collection he used (Bell 909, GH, RB). Christ (1899) 
placed Acrostichum versatile in the synonymy of E. scolopendrifolium, which is endemic to 
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eastern Brazil and differs by abundant subulate scales on petioles and costae (vs. virtually 
glabrous in E. versatile). 
 
Doubtful names and taxa excluded from sect. Polytrichia 
Elaphoglossum cinctum Rosenst., Repert. Spec. Nov. Regni Veg. 25: 63. 1928. Type: Bolivia. 
[La Paz: Prov. Larecaja], San Carlos, near Mapiri, 800 m, 12 Feb 1927, O. Buchtien 301 
(lectotype designated here: S, no. R-1842; isolectotype: UC-478103!). 
Rojas (2002) suggested that this species was part of sect. Polytrichia, but the type specimens of 
Elaphoglossum cinctum represent juvenile sporophytes of Olfersia cervina (L.) Kunze. These 
plants are similar to some species of the E. ambiguum group, especially because of their simple 
entire leaves with commissural veins. However, the long-creeping stems, the lack of an 
elongated ventral meristele as seen in a cross-section of the stem, and the absence of phylopodia 
are characteristic of Olfersia. 
 
Elaphoglossum demissum Christ, Bull. Soc. Bot. Genève, sér. 2, 1(5): 222. 1909. Type: Costa 
Rica. [San José]: La Palma, 1500 m, 1930, C. Wercklé 180 (holotype: P-00602734p.p.!). 
Elaphoglossum demissum was considered a synonym of E. erinaceum by Mickel (1995a). It was 
described from a mixed herbarium sheet containing four plants representing two species. The 
original description was exclusively based on the single fertile material, which has long-creeping 
stems, nearly glabrous leaves, and ovate sterile laminae. This specimen belongs to sect. 
Elaphoglossum and is the holotype of E. demissum. The other three specimens are juvenile 
individuals of E. angustioblongum and should be disregarded as types. 
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Elaphoglossum lalitae L. D. Gómez in L. D. Gómez & J. G. Laurito, Phytologia 60(1): 74. 1986. 
Type: Costa Rica. Limón: Asunción, Río Segundo, 400–500 m, 28 Apr 1985, J. Berrocal, A. 
Solís, G. Herrera & J. Rodríguez 43 (holotype: CR-113182).  
Gómez and Laurito (1986) placed this species in sect. Decorata Mickel & Atehortúa, suggesting 
a close relationship to E. decoratum. The two are superficially similar in laminar shape and 
petiolar indument (the petioles are densely covered by broad, light-colored, scales), but they are 
not closely related. A recent molecular phylogenetic study (Matos et al. in prep. a) confirmed 
that E. decoratum is nested within sect. Polytrichia, whereas E. lalitae belongs to sect. 
Elaphoglossum. A re-examination of specimens revealed additional differences between the two 
species: E. lalitae has narrowly winged spores (vs. broadly folded), petiolar scales with 
isodiametric cells (vs. at least twice as long as wide, with strongly sinuate anticlinal walls to 
form a jigsaw pattern), and sterile laminae without marginal scales. 
 
Elaphoglossum lucens A. Rojas, Amer. Fern J. 100(3): 172–174, fig. 1A–E. 2010. Type: Peru. 
Cajamarca: San Ignacio Province, Distrito Huarango, El Convento, 1100–1400 m, 2 Jul 
1996, J. C. de la Cruz & E. Rodríguez 2866 (holotype: MO-4933293, currently lost). 
Elaphoglossum lucens was described from a single specimen collected in Peru. The holotype has 
received both accession and barcode numbers at MO 
(http://www.tropicos.org/Specimen/1204896), but was not present in that herbarium. It could be 
out on loan or perhaps in the middle of a digitization process (which would explain the absence 
of a specimen image in Tropicos). We refrain from using this name until the holotype is found. 
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Elaphoglossum neeanum A. Rojas, Revista Biol. Trop. 51(1): 40, fig. 5. 2003. Type: Panama. 
Darién: middle slopes on W side of Cerro Pirre, 800–1050 m, 29 Jun 1988, T. B. Croat 
68931 (holotype: MO-3618868, currently lost). 
Elaphoglossum neeanum was described with other species of sect. Polytrichia from Mexico and 
Central America (Rojas 2003). It was compared to E. cinctum (=Olfersia cervina, see above) and 
E. albomarginatum, which is one of the few species of sect. Polytrichia without subulate scales. 
We did not find the holotype of E. neeanum at MO, but none of the paratypes available 
(Atehortua 1169, MO; Pipoly et al. 16855, MO) had subulate scales. In contrast to other glabrous 
species of sect. Polytrichia (such as E. albomarginatum), E. neeanum probably belongs to sect. 
Elaphoglossum because it has long-creeping stems, distichous leaves, and no glandular hairs. An 
examination of the holotype is needed to confirm the exclusion of this species from sect. 
Polytrichia. 
 
Elaphoglossum siliquoides (Jenm.) C. Chr., Index Filic. 315. 1905 " Acrostichum siliquoides 
Jenman, J. Bot. 19: 53. 1881 – Type: Jamaica. [Precise locality unknown]: 610–914 m, Mar 
1877, G. S. Jenman s.n. (lectotype designated by Proctor 1985: K-001089661!; isolectotype: 
E-00106053!). 
This species was placed in Elaphoglossum sect. Polytrichia subsect. Apoda by Mickel and 
Atehortúa (1980), but the presence of hydathodes on leaves of adult sporophytes indicates that it 
does not belong in sect. Polytrichia, but instead to sect. Setosa. In fact, molecular phylogenetic 
studies based on plastid DNA data have recently confirmed that E. siliquoides belongs to sect. 




Elaphoglossum solomonii A. Rojas, Revista Biol. Trop. 50(3–4): 983, fig. 10. 2002. Type: 
Bolivia. La Paz: Murillo Province, Valle del Río Zongo, 36.7 km al N (abajo) de la cumbre, 
ca. 2 km al N de La Planta Hidroeléctrica Chururaqui, 1800 m, 30 Apr 1990, J. C. Solomon 
18827 (holotype: UC-1584521!; isotypes: LPB-0000075!, MO-3896498!). 
This species was placed in sect. Polytrichia by Rojas (2002), who overlooked the presence of 
conspicuous hydathodes and compared it to Elaphoglossum cordifolium (= E. barbatum) in the 
Latin diagnosis and discussion. The presence of hydathodes on the mature sterile leaves indicates 
that this species is a member of sect. Setosa. 
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FIG. 1. Consensus phylogeny depicting the relationships among major clades of Elaphoglossum. 
Topology summarizes results of Matos et al. (in prep. a). The Polytrichia Clade, which is the 
focus of the present study, is indicated in black. The asterisk indicates the presence of 




FIG. 2. Elaphoglossum crinitum (A–E). A. Habit. B. Stem scale. C. Abaxial lamina detail, 
showing anastomosing veins. D. Costal scale. E. Laminar margin scale. E. Abaxial laminar 
surface scale. (Maguire et al. 40570, NY). 
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FIG. 3. Worldwide distribution of Elaphoglossum sect. Polytrichia. The red dot indicates Signy 




FIG. 4. Boxplot depicting elevational ranges (in meters) of the species of Elaphoglossum sect. 
Polytrichia. The lines extending from the boxes (whiskers) indicate variability outside the upper 




FIG. 5. Examples of scales from the laminar margins (A–F) and petioles (G–L) in Elaphoglossum sect. 
Polytrichia. A. E. decoratum, showing scales on both sides of laminar margin. B. E. glaziovii. C. E. 
ornatum. D. E. hybridum. E. E. scolopendrifolium. F. E. semisubulatum. G. E. glaziovii. H. E. 
decoratum. I. E. decoratum, base detail. J. E. hybridum. K. E. hybridum, abaxial view showing flat and 
widened base with erect and enrolled scale body. L. E. hybridum, lateral view showing widened base with 
short stalk at point of attachment. 
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FIG. 6. Elaphoglossum blepharoglottis (A–E) and E. mickeliorum (F–J). A. Habit. B. Stem scale. 
C. Sterile lamina abaxially. D. Costal scales. E. Marginal scale. F. Habit. G. Stem scale. H. 
Sterile lamina abaxially. J. Marginal scales. K. Fertile lamina abaxially (A–E, from the holotype, 




FIG. 7. Elaphoglossum ! setaceum. Label attached to the holype sheet (D. H. Lorence 15823b, 
MAU-0013385), showing that a single sterile individual was found among a large population of 
E. lanatum on a shady stream bank. A vigorous fertile specimen of E. hybridum was growing at 
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THE APODA CLADE OF ELAPHOGLOSSUM SECT. POLYTRICHIA (DRYOPTERIDACEAE) 
 
3.1. ABSTRACT 
We present a monographic treatment for the 13 species of the Apoda Clade of 
Elaphoglossum (Dryopteridaceae). This clade, which has been consistently recovered by 
molecular phylogenetic studies, is nested in the “subulate-scaled clade” of Elaphoglossum. It is 
characterized morphologically by the presence of lustrous and brightly colored stem scales, 
evenly distributed subulate scales on petioles, costae and laminar surfaces, presence of tiny 
glandular hairs, and absence of hydathodes on adult leaves. The species can be further divided 
into two groups on the basis of morphology: one with subsessile leaves and the other with short- 
to long-petiolate leaves. The group is distributed from southern Mexico and the West Indies to 
Bolivia and western Brazil. Elaphoglossum atehortuae, a new species from Amazonian 
Ecuador, is described, illustrated, and compared to its most similar species. It is unusual within 
this group for lacking subulate scales on laminar surfaces, a character that it shares with E. 
backhouseanum. For the first time, E. polyblepharum and E. trichophorum are included in this 
group, and E. procurrens and E. siliquoides are excluded based on morphological characters and 
a previous molecular phylogeny. We also designate a neotype for E. apodum and lectotypes for 
E. auripilum, E. cubense, E. procurrens, and E. trichophorum. To facilitate the identification of 
species, we provide an identification key, illustrations, descriptions, comments, synonymy, 
distribution maps, and an index to collector’s names and numbers. 
 




Elaphoglossum Schott ex J. Sm. is the second largest fern genus after Asplenium, with well 
over 600 species worldwide (Mickel and Atehortúa 1980; Smith et al. 2006). It is pantropical 
with a few representatives extending into temperate regions, and nearly 80% of its species 
occurring in tropical America (Christ 1899; Moran et al. 2007). Over the last 20 years, its 
monophyly within Dryopteridaceae has been supported by several molecular phylogenetic 
studies (e.g., Hasebe et al. 1995; Liu et al. 2007; Schuettpelz and Pryer 2007; Moran et al. 2010). 
Within the Dryopteridaceae, Elaphoglossum is morphologically distinct by simple entire 
leaves, free veins, and acrostichoid sori (Moran et al. 2010). Although the genus is readily 
recognizable, identification at the species level is difficult because of the paucity and plasticity of 
characters, the large number of species within the genus, and the high levels of intraspecific 
variation. To remedy this, several authors have attempted to divide the genus into smaller natural 
groups. A useful subgeneric classification based on the morphology of sporophytes and spores 
(Mickel and Atehortúa 1980) has been largely supported by phylogenetic studies using plastid 
DNA sequence data (Rouhan et al. 2004; Skog et al. 2004; Lóriga et al. 2014; Vasco et al. 2015; 
Matos et al., in prep.).  
Molecular phylogenetic studies have recovered a major clade referred to as the “subulate-
scaled clade” (sensu Skog et al. 2004). It is characterized by subulate scales (i.e., patent, hair-like 
scales with revolute margins) and consists of two main subclades: the “Setosa Clade” 
(hydathodes present on adult sterile leaves) and the “Polytrichia Clade” (hydathodes absent on 
adult sterile leaves). Within Polytrichia there is a clade distinguished by lustrous, orange-yellow 
to reddish stem scales, sessile to long-petiolate leaves, subulate scales evenly distributed on 
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laminar surfaces, and glandular hairs ca. 0.1 mm long usually abundant on sterile leaves (Matos 
et al., in prep.). This group refers to subsection Apoda sensu Mickel and Atehortúa (1980) and is 
the focus of the present study.  
Subsection Apoda was originally described by Mickel and Atehortúa (1980) as containing 
only three species: E. apodum (Kaulf.) Schott ex J. Sm., E. cubense (Mett. ex Kuhn) C. Chr., and 
E. siliquoides (Jenm.) C. Chr. A few years later, the group was studied by Colombian botanist 
Lucia Atehortúa for her doctoral thesis (Atehortúa 1983), which resulted in two papers about the 
anatomy, morphology, and phytochemistry of these plants (Atehortúa 1984, 1985). She excluded 
E. siliquoides based on the presence of hydathodes and recognized nine taxa: E. amazonicum 
Atehortúa, E. apodum, E. auripilum Christ var. auripilum, E. auripilum var. longipilosum 
Atehortúa, E. backhouseanum T. Moore, E. cubense, E. latum (Mickel) Atehortúa, E. procurrens 
(Mett.) T. Moore, and E. raywaense (Jenm.) Alston. However, the new names she proposed were 
not validly published because her doctoral thesis (Atehortúa 1983) cannot be considered media 
for effective publication (Art. 30.8, McNeill et al. 2012). This was rectified a few years later by 
her thesis advisor, who validly published those three names in two separate publications (Mickel 
1991, 1992). Since then, two new species were described (E. alvaradoanum Rojas and E. 
pendulum Rojas) and one new combination was made (E. longipilosum (Mickel ex Atehortúa) 
Rojas).  
More recent molecular phylogenetic studies have also modified the species belonging to the 
subsect. Apoda. The molecular study by Skog et al. (2004) included only one species of this 
group, namely E. auripilum. Unfortunately, the voucher specimen of E. apodum used in that 
study (NYBG living plant collection 1368/76A) was misidentified and also represents E. 
auripilum. The study by Rouhan et al. (2004) added E. backhouseanum (Moran 6321, NY) from 
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Costa Rica and corroborated the exclusion of E. siliquoides from the clade. Rouhan et al. (2007) 
included sequences of E. alvaradoanum (Trusty 120, NY), an endemic species from Cocos 
Island, under the name E. apodum. The study by Lóriga et al. (2014), which combined 299 
GenBank sequences with 79 new accessions from Cuba, recovered a well-supported clade 
composed of E. alvaradoanum, E. apodum, E. auripilum (Moran 6377, NY was cited; but the 
correct number is Moran 6379), and E. cubense, but E. backhouseanum was resolved outside of 
this clade. More recently, Matos et al. (in prep.) recovered a strongly supported clade of 10 
species closely related to E. apodum. It was named “Clade B” in their study, but it will be 
referred to as “Apoda Clade” from this point forward. Elaphoglossum amazonicum, E. latum, E. 
longipilosum, E. pendulum, E. raywaense, and E. trichophorum (Sodiro) C. Chr. were included 
for the first time in a molecular phylogenetic study of the genus. Perhaps one of the most 
surprising results of this study was the placement of E. trichophorum within the Apoda Clade, a 
relationship that had never been suggested before. Additionally, E. procurrens, which was 
previously placed in the “E. apodum complex” by Atehortúa (1983), was resolved outside of the 
Apoda Clade. 
At least two species of this group are known to be used by indigenous people in Ecuador (de 
la Torre et al. 2006). Elaphoglossum latum, which grows in the Chocó region of that country, is 
used by the Chachi people (Esmeraldas Province) to promote hair growth. Elaphoglossum 
raywaense, which is restricted to the Amazon region, has many medicinal uses: the Cofán people 
(Sucumbíos Province) make an infusion of the plant to relieve soar throats and a decoction to 
treat inflamed insect bites, toothaches and headaches. Also in Sucumbios Province, the Secoya 
people use the stems of this species to treat general infections; and the Amazonian Kichwas 
(Napo) use it for the treatment of purulent inflammations (de la Torre et al. 2006). The name E. 
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apodum, which was cited by de la Torre et al. (2006), applies to a species that does not occur in 
Ecuador. This was a misidentification of E. raywaense (Matos, pers. obs.). 
In the present paper, we provide a taxonomic treatment for all species in this clade, 
including a newly described species from Amazonian Ecuador. We provide an identification key, 
illustrations, distribution maps, spore images, descriptions, comments, synonymies, and a list of 
examined specimens for all recognized taxa. 
 
3.3. MATERIALS AND METHODS 
This study is based on the examination of over 1500 herbarium sheets representing 863 
individual collections from 31 herbaria (see Acknowledgements). Field trips were carried out in 
Brazil, Costa Rica, Cuba, Ecuador, and Mexico, where we were able to make valuable 
observations about the habit and habitat of several species, as well as the morphological variation 
within and among populations. Complete sets of all collections made during these field trips 
were deposited at NY, with a nearly complete set of duplicates sent to UPCB. Additional 
duplicates have been sent elsewhere, particularly to MEXU, P, and SP. 
Distribution maps (Fig. 2) were based on all specimens examined and generated with 
Quantum GIS 2.0 (Quantum GIS Development Team, 2013). For specimens lacking precise 
label data, geographic coordinates were estimated using geographical gazetteers and other online 
resources, such as Google Maps (https://maps.google.com). For the “Representative Specimens 
Examined” section, we cite only one specimen per major political division (i.e., Province, State, 
etc.) within each country. A complete list of collectors and their numbers is provided in 
Appendix 1.  
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The boxplot showing elevational ranges (Fig. 3) was also based on all specimens examined, 
but generated with RStudio (Racine 2012). All elevation data recorded in feet were converted to 
meters for the purpose of this analysis. 
Spores of 11 species in the clade, plus E. procurrens, were examined with the scanning 
electron microscope (SEM) following the methodology detailed in Moran et al. (2007). All line 
drawings were prepared from herbarium specimens. 
In the morphological descriptions, the stem diameter excludes the scale covering. Vein 
angles and intervein distances are measured at mid-lamina, halfway between the costa and 
margin. The terms scales, proscales, and glandular hairs are used to describe different kinds of 
leaf indument. Scales are conspicuous and multicellular, with cells arranged side-by-side in two 
or more rows. Proscales are highly reduced scales that are usually appressed and may be 
uniseriate or branched. Such structures have also been called microscales or trichomidia by other 
authors (e.g., Mickel 1995; Lellinger 2002). Hairs are uniseriate and often glandular, being either 
one-celled or multicelled. Usually, the last two structures are visible only with the use of a hand 
lens or dissecting microscope. 
 
3.4. RESULTS 
We recognize 13 species in the Apoda Clade of Elaphoglossum (sensu Matos et al., in 
prep.), including a new species from Amazonian Ecuador, E. atehortuae. The group is 
predominantly of lower elevations, with only three species (E. auripilum, E. cubense, E. 
trichophorum) sometimes occurring above 1500 m (Fig. 3). The clade is especially diverse in 
Central America, where five species occur (Figs. 2). Three of these species (E. auripilum, E. 
longipilosum, and E. pendulum) are endemic to the mountains of Costa Rica and Panama, from 
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500 to 2755 m. The other two, E. backhouseanum and E. latum, occur in the lowlands and have a 
more widespread distribution. Elaphoglossum backhouseanum gets down to northwestern 
Colombia, and E. latum shows what is termed a Mesoamerican-Chocó distribution (Moran 1995, 
1996), extending from southern Mexico to western Ecuador, with isolated populations in the 
Greater Antilles. Elaphoglossum alvaradoanum is the only species of this group occurring in 
Cocos Island, which is located ca. 550 km off the Pacific coast of Costa Rica. In South America, 
most of the species are restricted to the eastern side of the Andes, being found in the Amazon 
forest (E. amazonicum, E. atehortuae, and E. raywaense), on the eastern slopes of the Andes (E. 
trichophorum), and on isolated mountains of the Guiana Shield (E. polyblepharum). The West 
Indies harbors two endemic species, E. apodum and E. cubense, plus occasional populations of 
E. latum. Morphologically, many of these species are superficially similar and could be easily 
confused with each other. At first glance, they can be divided into two major groups based on the 
length of their petioles (nearly absent to short vs. long; see identification key below). 
Elaphoglossum atehortuae and E. backhouseanum are unique for lacking subulate scales on 
laminar surfaces. Other characters can be found in the identification key provided below. 
 
3.5. KEY TO THE SPECIES OF ELAPHOGLOSSUM SECT. POLYTRICHIA SUBSECT. APODA 
 
1. Petioles nearly absent to very short, 0.5–3(–9) cm long, often entirely obscured by stem scales. 
2. Laminar bases truncate to narrowly rounded; subulate scales of abaxial laminae dark brown 
to black, limited to costae and laminar margins. 
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3. Sterile leaf apices acute; costal scales persistent only at laminar base; marginal laminar 
scales strongly curved, with margins laciniate; Nicaragua, Costa Rica, Panama, and 
Colombia …………………………………………………………… E. backhouseanum 
3. Sterile leaf apices abruptly acuminate; costal scales persistent all the way to laminar 
apices; marginal laminar scales nearly straight, with margins entire; Ecuador ………… 
…………………………………………………………………………… E. atehortuae 
2. Laminar bases attenuate, long-decurrent, or narrowly cuneate; subulate scales of abaxial 
laminae fulvous to ferruginous, evenly distributed on laminar surfaces, margins, and 
costae. 
4. Stem scales distinctly darker toward the tips, bicolorous; sterile laminar apices long-
caudate; Colombia to Bolivia, Venezuela, Guianas, and Brazil ………… E. raywaense 
4. Stem scales not darkened toward tip, concolorous; sterile laminar apices acuminate to 
slightly caudate. 
5. Stem scales strongly flexuous throughout, mostly planate; Peru, Bolivia, and Brazil 
……………………………………………………………………… E. amazonicum 
5. Stem scales slightly sinuate, sometimes twisted distally. 
6. Stem scale margins conspicuously dentate; sterile laminae narrowly oblanceolate, 
2.5–3.5(–4.5) cm wide; Greater and Lesser Antilles ………………… E. apodum 
6. Stem scale margins entire; sterile laminae broadly oblanceolate, (3–) 4.5–7.5 cm 
wide. 
7. Stem scales to 18 mm long; proximal petiolar scales subulate all the way to the 
apex; Cocos Island ………………………………………… E. alvaradoanum 
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7. Stem scales to 50 mm long; proximal petiolar scales abruptly expanded at the 
apex; Central America, Hispaniola, Colombia, and Ecuador ………… E. latum 
1. Petioles relatively long, (1.2–)3–48 cm long, not obscured by stem scales. 
8. Sterile laminar apices rounded to acute; laminar bases long-attenuate; Cuba and Jamaica … 
…………………………………………………………………………………… E. cubense 
8. Sterile laminar apices acuminate to caudate; laminar bases narrowly cuneate to rounded. 
Central and South America. 
9. Sterile laminae (6–)8–15 cm wide; leaf scales abundant on abaxial laminar surfaces (Fig. 
1H); Ecuador ………………………………………………………… E. trichophorum 
9. Sterile laminae 2.5–7(–11.5) cm wide; leaf scales usually scattered on abaxial laminar 
surfaces (Fig. 1G); Costa Rica and Panama. 
10. Sterile leaves (40–)120–200 cm long; glandular hairs 0.3–0.7 mm long, densely 
distributed on petioles, costae, and abaxial laminar surfaces; Costa Rica …………… 
………………………………………………………………………… E. pendulum 
10. Sterile leaves 18–88(–110) cm long; glandular hairs 0.1–0.4 mm long, sparsely 
distributed on petioles, costae, and laminar surfaces, sometimes absent. 
11. Stem scales 0.4 mm broad; glandular hairs absent; Venezuela and N Brazil …… 
………………………………………………………………… E. polyblepharum 
11. Stem scales 0.7–1.5 mm broad; glandular hairs present; Costa Rica and Panama. 
12. Petiolar scales 1–3 mm long; laminar scales 0.5–3 mm long …… E. auripilum 
12. Petiolar scales 3–8(–10) mm long; laminar scales 2–6.5 mm long …………… 
………………………………………………………………… E. longipilosum 
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3.6. TAXONOMIC TREATMENT 
1. ELAPHOGLOSSUM ALVARADOANUM A. Rojas, Brittonia 61(3): 293. 2009. # TYPE: COSTA 
RICA. Puntarenas: Parque Nacional Isla del Coco, sendero a Cerro Iglesias, entre la base 
y la punta de Cerro Pelón, 05°31’55”N, 87°04’45”W, 530 m, 18 Jun 1997, A. Rojas 3620 
(holotype: INB!; isotypes: K, MO). (Figures 2C, 4A, 5E–G) 
Stems 0.3–0.5 cm diam., short-creeping; stem scales to 18 ! 1.5 mm, linear-lanceolate, golden 
brown, lustrous, concolorous, planate at apices, entire; sterile leaves 24–56 ! 3–6 cm, 
approximate; phyllopodia to 1 cm long; petioles 1–5 cm long; petiolar scales 4–7 mm long, 
subulate, patent, orange to reddish-brown, mixed with glandular hairs and proscales ca. 0.1 mm 
long on petioles and costae; sterile laminae broadly oblanceolate, papyraceous to chartaceous, 
bases attenuate to narrowly cuneate, apices acuminate to slightly caudate; veins 1–2 mm apart, at 
60–75° angle to costa; hydathodes present only in juvenile stages; laminar scales 2–5 mm long, 
subulate, patent, yellowish brown to ferruginous, evenly distributed on laminar surfaces, 
margins, and costae; laminar surfaces with simple glandular hairs and branched proscales 0.1–
0.2 mm long, without glandular hairs; fertile leaves shorter than the sterile, ca. 1/2 the length, 
petioles ca. 4.5 cm long, laminae 15–22 ! 2–2.5 cm, narrowly eliptic; perispores with broad 
continuous folds and short perforated cristae between smooth ridges. 
Etymology#The specific epithet honors Joaquín Alvarado García (1954–1997), director of 
Cocos Island National Park from 1992 to 1997. 
Distribution and Habitat# Cocos Island. Epiphytic in riparian areas, low elevation humid 
forests, and high elevation cloud forests, 0–530 m. 
Notes#This species has been collected several times since 1898, but most of the gatherings 
were misidentified and got lost in herbaria. Atehortúa (1983) was the first to notice its 
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distinctiveness, but never described it as a new species because of the lack of fertile material. 
Elaphoglossum alvaradoanum was described by Rojas-Alvarado (2009), who compared it to E. 
auripilum, E. longipilosum, and E. pendulum. The molecular phylogeny by Matos et al. (in 
prep.), however, suggests that E. alvaradoanum is more closely related to E. apodum and E. 
latum. See identification key for differences among these species.  
Representative Specimens Examined#COSTA RICA. Puntarenas: Cocos Island, Mar 1970, 
L. D. Gómez 3347 (CR, F, US). Idem: “Île Cocos, Pacifique”, 18 Jun 1898, H. Pittier 12359 
(US). Idem: Parque Nacional Isla del Coco, 29 Jul 2001, J. Trusty 120 (INB). 
 
2. ELAPHOGLOSSUM AMAZONICUM Atehortúa ex Mickel, Fieldiana, Bot., n.s., 27: 122. 1991. # 
TYPE: PERU. San Martín: Zepelacio, near Moyobamba, [06°02’30”S, 76°58’00”W], 
1100–1200 m, Oct–Nov 1933, G. Klug 3330 (holotype: US!; isotypes: B!, F!, GH!, K!, 
MO!, NY!, S!). (Figures 2A, 4B, 6F–J) 
Stems 1–2 cm diam., short-creeping; stem scales to 15 ! 0.5 mm, linear-lanceolate, fulvous to 
ferruginous, concolorous, strongly flexuous throughout, irregularly dentate; sterile leaves 45–96 
! 5–10 cm, fasciculate; phyllopodia ca. 1.5 cm long; petioles 1–9 cm long; petiolar scales to 8 
mm long, finely subulate, patent, fulvous to ferruginous toward the costa, mixed with tiny 
glandular hairs on petioles and costae; sterile laminae broadly oblong to oblanceolate, 
chartaceous to subcoriaceous, bases long-decurrent, apices acuminate to cuspidate; veins 1–2 
mm apart, at 65–75° angle to costa; hydathodes absent on adult sporophytes; laminar scales to 6 
mm long, subulate, patent, fulvous to ferruginous, especially concentrated on costae and 
margins, scattered on laminar surfaces; laminar surfaces also with simple glandular hairs and 
branched proscales 0.1–0.4 mm long; fertile leaves shorter than the sterile, 1/2–2/3 the length, 
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petioles 3–8.5 cm long, laminae 25–50 ! 2–4.5 cm, narrowly elliptic; perispores with broad 
continuous folds and short perforated cristae between slightly spiny ridges. 
Etymology#The specific epithet amazonicum (pertaining to the Amazon region) refers to 
the geographic distribution of this species. 
Distribution and habitat#Peru, Bolivia, and western Brazil. Also reported from Ecuador by 
Rojas-Alvarado (2002), but the gathering he cited (Plowman 4017, GH, US) represents E. 
raywaense. Epiphytic and terrestrial in the Amazon region of Peru and Bolivia, expanding 
eastward through riparian forests into Midwestern Brazil, 490–1200 m. 
Notes#This species is most closely related to E. raywaense, from which it differs by the 
characters given in couplet 4 of the identification key. Additionally, E. raywaense is never 
terrestrial, and its mature leaves are usually much smaller than those of E. amazonicum (15–65 ! 
2.5–6 vs. 45–96 ! 5–10 cm). The distinctness of this taxon was first recognized by Underwood, 
who annotated a gathering from Bolivia (Williams 1027, GH, NY) as E. williamsii Underw., but 
never published the name. When Atehortúa (1983) studied this group, the epithet williamsii was 
already unavailable because of E. williamsii Vareschi [=E. nigrescens (Hook.) T. Moore ex 
Diels], so she proposed the name E. amazonicum. Mickel (1991) had to validate this name later, 
because Atehortúa’s doctoral thesis does not constitute effective publication (Art. 30.8, McNeill 
et al. 2012). 
Representative Specimens Examined#PERU. Junín: Cochayoc, 18 Feb 1931, C. Bües 
1737 (US). San Martín: Tarapoto, Cerro de Campana, Aug 1856, R. Spruce 4639 (BM, K, P). 
BOLIVIA. Beni: José Ballivián, 16 km por el camino maderero, 12 km de Yucumo a 
Rurrenabaque, 30 Jul 1997, Kessler et al. 10869 (LPB, NY, UC). Cochabamba: Ayopaya, ladera 
superior de la Serranía de Mosetenes, 24 Sep 2004, H. Huaylla 1417 (NY, UC). [La Paz: 
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Iturralde, San José de Uchupiamonas], 2 Feb 1902, R. S. Williams 1027 (GH, NY). Santa Cruz: 
Ichilo, 4 km al SW del Campamento Macuñucu, 27 Sep 1996, M. Kessler 8670 (LPB, NY, UC). 
BRAZIL. Mato Grosso: Alto Araguaia, Córrego Ribeirão Claro, 15 Feb 1975, G. 
Hatschbach 36206 (MBM, NY, UC). 
 
3. ELAPHOGLOSSUM APODUM (Kaulf.) Schott ex J. Sm., J. Bot. (Hooker) 4: 148. 1841. 
Acrostichum apodum Kaulf., Enum. Filic. 59. 1824.#TYPE: MONTSERRAT. J. Ryan 
s.n. (holotype: C, currently lost).#NEOTYPE (designated here): SAINT VINCENT. 
Rev. L. Guilding s.n. (E!; isoneotypes: K-000501579!, K-000501580!, K-000501581!). 
(Figures 2C, 4C, 7E–H) 
Acrostichum platyneuron Fée, Mém. Foug. 2: 43. 1845, non L. 1753. Elaphoglossum 
platyneuron T. Moore, Index Fil. 13. 1857. # TYPE: CUBA. Santiago de Cuba: La 
Guinea, le Gato et la Pelada, [20°24’43”N, 75°31’43”W], Aug 1844, J. Linden 2156 
(lectotype, designated by Proctor 1985: P!; isolectotypes: BR!, NY!), as “J. Linden 
2056.” 
Stems to 0.8 cm diam., short-creeping; stem scales 5–28 ! 0.3–1.5 mm, linear to linear-
lanceolate, pinkish gold to ferruginous, lustrous, concolorous, planate, conspicuously dentate; 
sterile leaves to 55 ! 3.5(–4.5) cm, fasciculate; phyllopodia to 0.8 cm long, usually obscured by 
stem scales; petioles nearly absent to 3 cm long; petiolar scales to 5 mm long, finely subulate, 
patent, ferruginous, mixed with tiny glandular hairs and branched proscales on petioles and 
costae; sterile laminae narrowly oblanceolate, papyraceous to subcoriaceous, bases long-
decurrent, apices acuminate to slightly caudate; veins 1–2.5 mm apart, at 60–75° angle to costa; 
hydathodes present only in juvenile stages; laminar scales 0.5–4 mm long, finely subulate, 
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patent, yellowish-brown to ferruginous, evenly distributed on laminar surfaces, margins, and 
costae; laminar surfaces also with tiny glandular hairs, 0.1–0.2 mm long, sessile to stalked, 
particularly on laminar bases and near costae; fertile leaves much shorter than the sterile, 1/4–1/2 
the length, petioles about equal to those of the sterile leaves, laminae 5.5–28 ! 0.6–1.4 cm, linear 
to oblanceolate; perispores with broad continuous folds and rugose surfaces. 
Etymology#The specific epithet is a compound word combining two Greek elements, the 
prefix a- (without, not, un-) and the noun podion (foot) (Stearn, 2004). The resulting word means 
“footless” and refers to the short petioles of this species. 
Distribution and habitat#Limited to the Greater and Lesser Antilles (almost every 
collection from Central America annotated with this name represents E. latum). Cuba, Jamaica, 
Haiti, Dominican Republic, Puerto Rico, Saint Kitts and Nevis, Montserrat, Guadeloupe, 
Dominica, Martinique, Saint Lucia, Saint Vincent, and Grenada. Epiphytic on tree trunks, rarely 
epipetric on mossy banks or ledges, 50–1200 m. 
Notes#Elaphoglossum apodum resembles E. latum. See comments under that species for a 
comparison. It also resembles E. alipes Mickel, from Ecuador and Peru, because of its short 
petioles, oblanceolate laminae, and presence of subulate scales. This species, however, can be 
readily distinguished from E. apodum by the presence of conspicuous hydathodes and fungal 
white patches on laminar surfaces. 
The type of Acrostichum apodum was collected by John Ryan (?–1800), an English 
physician who lived in Montserrat. He returned to England in 1792, but due to customs 
difficulties at Plymouth, his herbarium specimens were sent to Copenhagen instead (Stearn 
1965). According to Ib Friis (curator at C, pers. comm.), a large loan of ferns from Copenhagen 
was sent to G. F. Kaulfuss (1786–1830) at Halle for the preparation of his “Enumeratio Filicum” 
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(Kaulfuss 1824). According to a letter from Kaulfuss to J. W. Hornemann at the archives of 
herbarium C, the specimens were sent back from Halle in 1826. Unfortunately, this parcel never 
arrived in Copenhagen (Ib Friis, pers. comm.). There is no evidence that the type of A. apodum 
was included in the lost parcel, but it seems highly likely that it was. Even if it was not, 
Kaulfuss’ herbarium was sold after his death and his ferns ended up at DR and PH (Stafleu and 
Cowan 1979). The specimens from DR were later acquired by LZ, which was completely 
destroyed in 1943 during World War II (Tryon 1965; Thiers 2015). We also did not find the 
original material at PH, thus we are designating a neotype. The new type, which is also from the 
Lesser Antilles, was carefully illustrated and described by Hooker and Greville (1831, plate 
XCIX). 
Representative Specimens Examined#CUBA. [Guantánamo]: slopes and summit of El 
Yunque, near Baracoa, 30–31 Jan 1902, C. L. Pollard 152 (F, GH, MICH, MO, NY, P, PH, US). 
Holguín: Frank País, Parque Nacional Pico Cristal, Río El Palenque, 11–12 Aug 2007, J. Lóriga 
68 (HAC). Santiago de Cuba: à La Guinea, le Gato et la Pelada, Aug 1844, J. Linden 2156 (BR, 
NY, P). 
JAMAICA. Portland: Blue Mountains, Stony River upstream from Base Camp, 30 Dec 
1973, B. D. Morley 921 (BM, US). Saint Andrew: Mount James and vicinity, 29 May 1926, W. 
R. Maxon 8520 (GH, M, NY, US). Saint Elizabeth: Cooks Bottom, N of Ipswich, 31 Mar 1920, 
W. R. Maxon 1453 (B, F, GH, NY, US). Saint Mary: along trail 2– 5 miles S of Longroad P.O., 
17 Feb 1951, G. R. Proctor 5457 (MO). [Saint Thomas]: Second Breakfast Spring, below 
Tweedside, 22 Oct 1898, W. Harris 7432 (B, BM, F, NY, US). Trelawny: Cockpit country ca. 8 
miles N of Quick Step, above Aberdeen P.O., 7 Mar 1950, G. R. Proctor 4125 (US). 
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HAITI. Grand’Anse: Massif de la Hotte, “Geffrard” según los campesinos, pero 
“Moussambe” en el mapa, 44 km S de Roseaux, 14 Nov 1982, T. Zanoni 24223 (JBSD, NY). 
[Nord-Ouest]: Saint-Louis-du-Nord, Massif du Nord, ridge between M. Chavery and Haut-Piton, 
25 Aug 1925, E. L. Ekman 4729 (B, BM, F, MICH, MO, NY, US). 
DOMINICAN REPUBLIC. Barahona: E edge of Sierra de Baoruco, 22.5 km SW of 
Barahona, 9.4 km W of El Arroyo at Las Filipinas, 24 Feb 1983, J. T. Mickel 8988 (NY, UC). El 
Seibo: Los Haitises, Parque Nacional Los Haitises, 6 Aug 1985, T. Zanoni 35380 (JBSD). 
Espaillat: Cordillera Septentrional, loma El Mogote, aprox. 9 km al NE de Moca, 30 Jul 1986, T. 
Zanoni 37001 (NY). La Vega: 10.7 km W from Autopista Duarte on road to Arroyo Prieto and 
El Río, 8 Apr 1980, M. Mejía 4976 (NY). Peravia: Cordillera Central, “La Colonia”, 10 km de 
Rancho Arriba en la carretera a Piedra Blanca y 4 km en el camino a Mahoma, 19 Aug 1982, T. 
Zanoni 22695 (JBSD). Puerto Plata: Cordillera Septentrional, loma Cayo Quemado, próximo a 
Pedro García, 8 May 1984, T. Zanoni 29850 (NY). San Cristobal: Cordillera Central, border with 
Peravia, along Río Mahoma, 28 Feb 1983, J. T. Mickel 9065 (NY). Santiago: San José de las 
Matas, arroyo Juan Fino, 20 May 1931, E. J. Valeur 657 (BM, F, GH, US). Santo Domingo: 
Cordillera Central, La Cumbre, toward arroyo Los Guananitos, 13 Feb 1929, E. L. Ekman 11562 
(B, GH, NY, US). 
PUERTO RICO. Adjuntas: Monte Galsa, 28 Apr 1886, P. Sintenis 4277 (B). Arecibo: 28 
Feb 1887, P. Sintenis 6443b (B). [Barranquitas]: Mount Torresella, Jul 1911, Bro. Hioram 257 
(US). [Maricao]: Río de Maricao, 2 Apr 1913, E. G. Britton 2668 (NY, US). [Naguabo]: Sierra 
de Luquillo, in monte Jimenes, 17 Jul 1885, P. Sintenis 1338 (B, BM, GH, M, NY, P, US). [Río 
Grande]: slopes of El Yunque, Caribbean National Forest [currently El Yunque National forest], 
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4–7 Apr 1952, E. Scamman 6541 (GH). San Germán: Maricao State Forest, S of Road 120, 12 
Nov 1983, G. R. Proctor 39836 (US). 
SAINT KITTS AND NEVIS. Saint Kitts Island: NE slope of Mount Misery, 1 Aug 1932, H. 
E. Box 278 (BM, US). Nevis Island: upper W slope of Nevis Peak, 5 Mar 1959, G. R. Proctor 
19377 (GH). 
GUADELOUPE. Grande Rivière, Vieux-Habitants, environs del’habitation La Grivelière, 
Aug 1893–1896, P. Duss 4321 (NY). Locality unspecified, [without day] 1864, F. J. 
L’Herminier s.n. (P). 
DOMINICA. Locality unspecified, May 1891, H. A. Nicholls 193 (B). 
MARTINIQUE. Bois de la Calebasse du Camp Colson, Sep 1900, P. Duss 4577 (B, F, MO, 
NY, P, US). 
SAINT LUCIA. Morne “Tuer Moi un Fois” district, W of Morne Gimie, 4 Apr–12 Jun 
1958, G. R. Proctor 17759 (GH, US). 
SAINT VINCENT. Head of Wallilabo Valley, near stream, s.d., H. H. Smith 1137 (BM). 
GRENADA. Saint Andrew Parish: E spur of Mount Saint Catherine, 30 Oct–11 Dec 1957, 
G. R. Proctor 17323 (GH, US). Saint George Parish: Grand Etang, 25 Jan 1951, F. W. 
Hunnewell 19428 (MICH). 
 
4. Elaphoglossum atehortuae F. B. Matos & R. C. Moran, sp. nov. # TYPE: ECUADOR. 
Morona-Santiago: Cantón Huamboya, Shankarimi, 01°58’S, 77°49’W, 850 m, 2 Aug 
1993, W. Palacios 10963 (holotype: MO!; isotype: QCNE?). (Figures 2E, 8A–D) 
Diagnosis#Elaphoglossum atehortuae resembles the allopatric E. backhouseanum T. 
Moore by golden brown to orange stem scales, subssesile oblanceolate leaves, narrowly rounded 
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sterile laminar bases, and dark-brown to black subulate scales limited to petioles, costae, and 
laminar margins. It differs from E. backhouseanum by laminar apices abruptly acuminate (vs. 
acute), costal scales persistent throughout the costa (vs. persistent only at base), marginal 
subulate scales with entire margins (vs. laciniate at least near the base), and proscales only 1- or 
2-celled on abaxial laminar surfaces (vs. irregularly stellate). 
Stems ca. 1 cm diam., creeping; stem scales to 28 ! 1.5 mm, linear, golden brown to orange, 
lustrous, concolorous, sinuate, irregularly dentate; sterile leaves 44 ! 10 cm, approximate; 
phyllopodia very short and inconspicuous; petioles to 2 cm long; petiolar scales to 8 mm long, 
abundant, subulate, patent, dark brown to black, mixed with tiny, 1–2 celled, glandular proscales 
on petioles and costae; sterile laminae oblanceolate, chartaceous, bases narrowly rounded, apices 
abruptly acuminate; veins 0.8–1.2 mm apart, at 75–80° angle to costa; hydathodes absent; 
laminar scales 3–7 mm long, subulate, patent, dark brown to black, abundant on abaxial costae 
and along the margins, absent on adaxial costae and laminar surfaces; laminar surfaces with 1–2 
celled proscales, ca. 0.1 mm long; fertile leaves unknown; perispores unknown. 
Etymology#This new species is named for Lucía G. Atehortúa (1949–), Colombian 
researcher and professor at Universidad de Antioquia, who contributed to the subdivision of 
Elaphoglossum (i.e., Mickel and Atehortúa 1980) and authored a PhD dissertation about the 
“Elaphoglossum apodum complex” (Atehortúa 1983). 
Distribution and Habitat#Endemic to Amazonian Ecuador. Known only from the 
holotype. Epiphytic, ca. 15 m above ground, in a secondary Amazon rainforest, 850 m. 
Notes#The most similar species is E. backhouseanum, which occurs from Nicaragua to 
NW Colombia (see diagnosis above for a comparison). Based on the single collection available, 
we were not able to determine if E. atehortuae is also a nest-former. However, we suspect that 
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this might be the case because of the shape of its sterile leaves, which resembles those of E. 
backhouseanum. The new species is also superficially similar to E. latum and E. raywaense, 
from which it differs by darker leaf scales (dark brown to black vs. orange, fulvous, or 
ferrugineous) and lack of subulate scales between costae and laminar margins. According to the 
collector of the type (W. Palacios, pers. comm.), there should be an isotype at QCNE, but this 
material is currently lost. 
 
5. ELAPHOGLOSSUM AURIPILUM Christ, Bull. Herb. Boissier, sér. 2, 5(1): 8. 1905. # TYPE: 
COSTA RICA. [Precise locality unknown], 1903, C. Wercklé s.n. (lectotype, first step 
designated by Mickel 1995, second step designated here: P-00249661!; isolectotype: P-
00249662!). (Figures 1D, 2D, 4D, 9E–J) 
Acrostichum webbii Bory ex Fée, Mém. Foug. 2: 51, t. 22. 1845. Elaphoglossum webbii (Bory ex 
Fée) T. Moore, Index Fil. 13. 1857. # TYPE: PANAMA. [Without precise locality], s.d., 
J. W. Webb s.n. (lectotype, designated by Rouhan & Cremers 2006: P-00250049!). 
Stems 0.4–1(–1.3) cm diam., short-creeping; stem scales to 20 ! 1 mm, linear, orange to 
ferruginous, lustrous, concolorous to rarely bicolorous, planate to twisted at apices, entire; 
phyllopodia to 1.2 cm long; sterile leaves 18–75(–110) ! 3–7(–11.5) cm, approximate; petioles 
4–15(–30) cm long; petiolar scales 1–3 mm long, subulate, patent, stramineous to reddish 
brown, mixed with tiny glandular hairs and branched proscales on petioles and costae; sterile 
laminae narrowly oblanceolate, chartaceous, bases narrowly cuneate, apices acuminate to 
caudate; veins ca. 1–2.5 mm apart, at 70–80° angle to costa; hydathodes present only in juvenile 
stages; laminar scales 0.5–3 mm long, subulate, patent, stramineous to orange, equally 
distributed on costae, margins, and laminar surfaces; laminar surfaces also with uniseriate and 
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branched proscales 0.1–0.4 mm long; fertile leaves shorter than the sterile, 1/2–2/3 the length, 
petioles slightly longer than those of sterile leaves, rarely shorter, laminae 10–22(–31) ! 1.5–3(–
4) cm, narrowly elliptic; perispores with broad continuous folds and short cristae between 
smooth ridges. 
Etymology#The specific epithet auripilum refers to the color and shape of leaf scales, 
which are golden yellow to orange and hairlike. 
Distribution and habitat#Costa Rica and Panama. Epiphytic (exceptionally epipetric or 
terrestrial) in humid montane forests, often in disturbed areas, 1000–2400(–2755) m. 
Notes#Elaphoglossum auripilum is one of the most variable species of the Apoda Clade. 
Within the accepted range of variation, Lellinger 1905 (US) stands out for its bicolorous stem 
scales and extremely large sterile leaves (110 ! 11.5 cm). Curiously, this specimen was also the 
only one annotated as epipetric. It closely resembles E. trichophorum, but it is not that species 
because of its bicolorous and entire-margined stem scales, less abundant and shorter (1–3 vs. 2–6 
mm long) petiolar scales, and conspicuous presence of uniseriate and branched proscales on 
laminar surfaces. More typical specimens are likely to be confused with E. longipilosum. See 
comments under that species for a comparison.  
Christensen (1905) and Rouhan and Cremers (2006) considered Acrostichum webbii as a 
synonym of E. apodum. However, the lectotype of A. webbii actually represents E. auripilum. 
Representative Specimens Examined#COSTA RICA. Alajuela: San Ramón, Cuenca de 
San Carlos, Los Angeles, naciente de la Quebrada Azul, 1 Dec 1997, A. Rojas 4086 (INB, NY). 
Cartago: Paraíso, Orosí, Estación de Biología Tropical Río Macho, 31 Jan 2013, F. B. Matos 
2164 (MO, NY, P, RB, SP, UC, UPCB). Guanacaste: Liberia, Parque Nacional Guanacaste, 
Estación Cacao, 5 Sep 1996, A. Rojas 3048 (INB, NY). [Heredia]: Barva, ca. 10 km N of San 
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Rafael de Heredia on Volcán Barba, 13 Jul 1967, J. T. Mickel 2657 (NY, US). Limón: 
Talamanca, sendero de Quebrada Kuisa a Río Lori, entre Ujarrás y San José Cabécar, 16 Mar 
1993, G. Herrera 5893 (CR, INB). Puntarenas: Monteverde. Reserva Biológica Bosque Nuboso 
Monteverde, along Cordillera de Tilarán, 27 Jan 2013, F. B. Matos 2112 (CR, MEXU, MO, NY, 
P, RB, UPCB). San José: [Carillo], La Palma area, NE of San Jeronimo, above La Hondura 
valley, 27 May–1 Jun 1968, W. C. Burger 5335 (CR, F, NY, US). 
PANAMA. Chiriquí: 1–2 km of the town of Cerro Punta along trail above quarry, 28 Jun 
1975, D. B. Lellinger 1905 (CR, US). Idem: Boquete, along trail between N fork of Río Palo 
Alto and Cerro Pate Macho, ca. 6 km NE of Boquete, 6 Feb 1986, A. R. Smith 2367 (MICH, MO, 
NY, UC). 
 
6. ELAPHOGLOSSUM BACKHOUSEANUM T. Moore, Gard. Chron., n.s., 17: 672. 1882, as 
“Backhousianum.” # TYPE: Locality and collector unknown (holotype: K-000590606!). 
(Figures 1B–C, 2E, 4E, 8E–H) 
Elaphoglossum gerardianum L. D. Gómez, Phytologia 60: 74. 1986. # TYPE: COSTA RICA. 
Limón: [Sukut], camino a Katsi, Cerro Kikirchábeta, [09°25’N, 82°58’W], 500 m, 23 Oct 
1985, L. D. Gómez, G. Herrera & D. Masterson 23784 (holotype: CR-115229!; isotypes: 
CR-124413!, CR-222666!). 
Stems 0.6–1.5 cm diam., creeping; stem scales to 30 ! 0.5 mm, linear, golden yellow to 
orange, lustrous, concolorous, usually planate, entire; sterile leaves 34–90 ! 5.5–10 cm, 
approximate, forming a nest around the stem; phyllopodia very short, 0.5–0.8 cm long, densely 
covered by scales; petioles 2–3(–8) cm long; petiolar scales to 8 mm long, subulate, patent, 
yellowish-brown to black towards the costae, sparsely mixed with tiny branched proscales on 
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petioles and costae; sterile laminae oblanceolate, subcoriaceous to coriaceous, bases truncate to 
narrowly rounded, apices acute; veins ca. 1.5 mm apart, at 70–80° angle to costa; hydathodes 
absent on adult sporophytes; laminar scales 2–6 mm long, subulate, patent, bases abruptly 
expanded and laciniate, apices usually curved, dark brown to black, abundant on proximal 
portion of abaxial costae and along the margins, sparse on adaxial costae, absent on laminar 
surfaces; laminar surfaces with simple glandular hairs and branched proscales 0.1–0.5 mm long; 
fertile leaves shorter than the sterile, 1/2–2/3 the length, petioles 2–12 times longer than those of 
sterile leaves, laminae to 47 ! 6.5 cm, narrowly elliptic to oblanceolate; perispores with broad 
continuous folds and short spines. 
Etymology#The specific epithet honors Mr. James Backhouse (1825–1890), of the York 
Nurseries (Backhouse & Son) in England, who introduced this species to cultivation after 
receiving it within a shipment of orchids from the New World. 
Distribution and habitat#Nicaragua, Costa Rica, Panama, and NW Colombia. Epiphytic in 
lowland and submontane rainforests, (35–)80–850 m. 
Notes#Elaphoglossum backhouseanum is one of the few nest-forming species known in 
Elaphoglossum. Its large oblanceolate leaves are subsessile and ascendant, forming a basket 
around the stem that captures litter from the canopy (Fig. 1C). A thick mat of roots, root hairs, 
and stem scales is present around the stem and among leaf bases, harboring ants and other kinds 
of arthropods (F. B. Matos, pers. obs.). This set of adaptations probably facilitates life in the 
epiphytic habitat by supplementing nutrients and water to the plants (Watkins and Cardelús 
2012). 
Recent phylogenetic studies have shown that E. backhouseanum is sister to the rest of the 
species of the Apoda Clade (Matos et al., in prep.). The most similar species is E. atehortuae (see 
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comments under that species for a comparison), and they are both unusual within the Apoda 
Clade for lacking subulate scales on their laminar surfaces. 
The type of E. backhouseanum was said to be from Mexico, but this species does not occur 
in that country (Mickel and Smith 2004). Mickel (1995) suggested that the type was from 
Panama because all earliest collections came from there. However, the earliest collections that 
we have examined are from Costa Rica (Tonduz 9449, US) and Nicaragua (Shimek s.n., ISC), 
with only recent collections from Colombia and Panama. 
Representative Specimens Examined#NICARAGUA. Río San Juan: Without precise 
locality, 28 Mar 1893, B. Shimek s.n. (ISC). Idem: El Castillo, Reserva Indio-Maiz, Cerro 
Bolivar, 28 Nov 1998, R. Rueda 9182 (HULE, MO, NY, UC). 
COSTA RICA. Alajuela: Guatuso, asentamiento campesino La Garroba, 10 Nov 1987, G. 
Herrera 1203 (INB, MO, NY, UC). Cartago: Turrialba, R.B. Barbilla, Cuenca del Matina, 
camino a Valle Escondido, 14 Apr 1999, A. Rojas 5057 (CR, INB, MO, NY). Heredia: La 
Guaria, Cerros los Arrepentidos, immediately NW of Puerto Viejo, 3 Feb 2013, F. B. Matos 
2190 (CR, MO, NY, P, RB, UPCB). Limón: Cerro Muchilla, Fila Matama, Cordillera de 
Talamanca, 7 Apr 1989, R. Robles 2701 (INB, MO, UC). “Forêts de Tsâki, Talamanca”, Apr 
1895, A. Tonduz 9449 (US). 
PANAMA. Colón: Santa Rita Ridge road, 20-22 km from Transisthmica Highway, 25 Sep 
1980, K. J. Sytsma 1356 (CR, MO). Darién: vicinity of upper gold mining camp of Tyler 
Kittredge on headwaters of Río Tuquesa, 26 Aug 1974, T. B. Croat 27249 (MO). Panamá: Cerro 
Jefe, 10 miles S of Goofy Lake in Cerro Azul, 26 Aug 1967, M. D. Correa 192 (GH, MO, US). 
San Blas [Guna Yala]: Nusagandi, along trail to Quebrada de Nusagandi, 21 Feb 1985, H. H. van 
der Werff 7023 (F, MO, NY, US). 
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COLOMBIA. Antioquia: Zona de Urubá, Cerro del Cuchillo, Finca Cidon a la Cumbre, 10 
Oct 1987, D. Cárdenas 632 (JAUM, MO). Chocó: slopes and ridge of Loma del Cuchillo, ca. 15 
km WSW of Chigorodó, 9 Mar 1971, D. B. Lellinger 649 (COL, US). 
 
7. ELAPHOGLOSSUM CUBENSE (Mett. ex Kuhn) C. Chr., Index Filic. 305. 1905. Acrostichum 
cubense Mett. ex Kuhn, Linnaea 36: 46. 1869. # TYPE: CUBA. “In Cuba Orientali,” 
Sep 1859–Jan 1860, C. Wright 1040 (lectotype designated here: B!; isolectotypes: BM!, 
E!, GH p.p.!, GOET!, K!, LE!, MA!, MO!, P!, PH!, US!, YU!). (Figures 2F, 4F, 10F–K) 
Stems 0.2–0.5 cm diam., short-creeping; stem scales 2–6 ! 0.4–0.8 mm, broadly linear to 
broadly triangular, coppery, sinuate, conspicuously dentate; sterile leaves 4.8–25(–40) ! 1.6–4.7 
cm, approximate; phyllopodia weakly defined, to 0.5 cm long; petioles 1.2–6(–11.5) cm long, 
sometimes very narrowly winged; petiolar scales 1.3–5.2 mm long, finely subulate, patent, 
golden-brown to ferruginous, mixed with tiny glandular hairs on petioles and costae; sterile 
laminae spatulate to oblanceolate, chartaceous, bases long-attenuate, apices rounded to acute; 
veins 1–2 mm apart, at 55–70° angle to costa; hydathodes present only in juvenile stages; 
laminar scales 1–5 mm long, finely subulate, patent, ferruginous, concentrated along laminar 
margins, but also present on costae and lamina surfaces; laminar surfaces also with glandular 
hairs and branched proscales 0.1–0.3 mm long; fertile leaves shorter than the sterile, 1/2–2/3 the 
length, petioles longer than those of sterile leaves, laminae 1.6–6.7 ! 0.6–2 cm, spatulate to 
oblanceolate; perispores with broad continuous folds and short spines. 
Etymology#The specific epithet cubense is an adjective that refers to the type locality. 
Distribution and habitat#Cuba and E Jamaica. Epipetric, epiphytic, and terrestrial in wet 
montane forests and riparian areas, 350–1600 m. 
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Notes#Both Atehortúa (1983) and Proctor (1985) cited the B specimen as holotype. 
However, it is impossible to establish if that was the only element upon which the description 
was based, thus all duplicates should be considered syntypes. The designations by these authors 
were not inferential lectotypifications because Atehortúa (1983) does not constitute effective 
publication (Art. 30.8, McNeill et al. 2012) and Proctor (1985) expressed doubt regarding this 
type (the holotype was followed by a question mark) (Art. 7.10, McNeill et al. 2012). 
Elaphoglossum cubense is sister to the rest of the species of the Apoda Clade (Matos et al., in 
prep.). It is most similar to E. apodum, from which it differs by more slender and creeping (vs. 
compact) stems and usually longer petioles (1.2–6 vs. 0.4–2 cm long). The specimens collected 
by Morton 9577 are exceptionally large, with sterile leaves to 40 ! 5 cm and petioles to 11.5 cm 
long. 
Representative Specimens Examined#CUBA. [Granma]: S side of the crest of the Sierra 
Maestra W of Aserradero San Antonio de los Cumbres, region of La Bayamesa, 23–24 Jan 1956, 
C. V. Morton 9577 (BM, F, NY, US). [Guantánamo]: Baracoa, Río Aro, 27 Mar 1915, E. L. 
Ekman 5093 (B). Sancti Spiritus: Trinidad, Topes de Collantes, complejo turístico Topes de 
Collantes, cañada de la represa hasta la carretera circunvalante, Apr 1997, C. Sánchez s.n. 
(HAJB). Santa Clara: Buenos Aires, Trinidad Hills, Gaviña’s brook, 23 Jul 1930, J. G. Jack 8058 
(NY, US). Santiago de Cuba: El Cobre, Sierra Maestra, Aug 1923, Frè. Clement 948 (BM, P, 
US); Idem: Santiago de Cuba, Sierra de La Gran Piedra, cañada del pinar, May 2010, J. Lóriga 
155 (HAC). 
JAMAICA. [Portland]: trail from Morce’s Gap to Vinegar Hill, 6 Mar 1920, W. R. Maxon 
713 (B, BM, F, GH, NY, US). [Saint Andrew]: vicinity of Cinchona, near Vinegar Hill, 2–10 
Sep 1906, L. M. Underwood 3259 (US). 
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8. ELAPHOGLOSSUM LATUM (Mickel) Atehortúa ex Mickel, Fieldiana, Bot., n.s., 27: 123. 1991. 
Elaphoglossum apodum (Kaulf.) Schott ex J. Sm. var. latum Mickel, Amer. Fern J. 69: 
100. 1979. Elaphoglossum latum (Mickel) Atehortúa ex Mickel in Novon 2: 377. 1992, 
isonym. # TYPE: GUATEMALA. Alta Verapaz: along route 5 between Semococh and 
La Laguna, on road to Chajmayic, [15°30’N, 90°20’W], 500 m, 10 May 1942, J. A. 
Steyermark 46368 (holotype: F!; isotype: US!). (Figures 2A, 4G, 7A–D) 
Stems 0.4–0.6 cm diam., short-creeping; stem scales to 50 ! 1.2 mm, linear-lanceolate, 
orangish to reddish brown, lustrous, concolorous, usually twisted, entire; sterile leaves 30–66 ! 
(3.5–)4.5–7.5 cm, approximate; phyllopodia to 0.5–1.2 cm long, usually covered by stem scales; 
petioles 0.5–3 cm long; petiolar scales 3–7 mm long, subulate, patent, fulvous to ferruginous, 
mixed with tiny glandular hairs; sterile laminae oblanceolate, papyraceous to subcoriaceous, 
bases long-decurrent to narrowly cuneate, apices acuminate to slightly caudate; veins 1–2 mm 
apart, ca. 70° angle to costa; hydathodes absent on adult sporophytes; laminar scales 0.5–6.5 mm 
long, subulate, patent, orange, especially concentrated on costae and margins, scattered on 
abaxial laminar surfaces, very sparse on adaxial surfaces; laminar surfaces also with simple 
glandular hairs and branched proscales 0.1–0.3 mm long; fertile leaves shorter than the sterile, 
1/2–2/3 the length, petioles about equal to those of the sterile leaves, laminae 13–30 ! 1–3.5 cm, 
narrowly elliptic to oblanceolate; perispores with broad continuous folds and short perforated 
cristae between smooth ridges. 
Etymology#The specific epithet is derived from the Latin latus (broad, wide). Being 
originally described as a variety of Elaphoglossum apodum, the adjective makes reference to the 
broader leaves of this taxon in comparison to E. apodum. 
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Distribution and habitat# Haiti, Dominican Republic, Mexico, Guatemala, Belize, 
Honduras, Nicaragua, Costa Rica, Panama, W Colombia, and W Ecuador. Epiphytic in lowland 
and premontane humid forests, 0–1000 m. 
Notes#Elaphoglossum latum shows what is termed a Mesoamerican-Chocó distribution 
(Moran 1995, 1996), but with isolated populations in the Greater Antilles. The fact that it is 
restricted to the western side of the Andes helps to distinguish this species from E. amazonicum 
and E. raywaense, which are similar (see identification key for differences) but only occur on the 
eastern side of the Andes. Christensen (1936) was probably the first author to recognize the 
distinctness of this taxon from E. apodum. He noted that some collections from Hispaniola (e.g., 
Ekman 13406) were exceptionally large for that species and annotated herbarium labels as E. 
apodum var. majus, but this name was never published. 
Representative Specimens Examined#HAITI. Artibonite: Massif des Cahos, Petit Rivière 
de l’Artibonite, road Pérodin-Petit Rivière, 10 Mar 1925, E. L. Ekman 3489 (B, P, US). 
DOMINICAN REPUBLIC. Santo Domingo: Azua, Cordillera Central, San Juan, loma La 
Vieja, 27 Aug 1929, E. L. Ekman 13406 (B, NY, S). 
MEXICO. Chiapas: Ocosingo, en Estación Chajul, Cañon del Colorado, 14 Dec 1992, E. 
Martínez 25922 (MEXU). 
BELIZE. Toledo: S Maya Mountains, Bladen Nature Reserve, 16 May 1997, G. Davidse 
36497 (MO, UC). 
GUATEMALA. Alta Verapaz: Cubilquitz, Nov 1901, H. von Tuerckheim 8351 (US). Izabal: 
Cerro San Gil, along Río Frío and tributaries, 18 Dec 1941, J. A. Steyermark 41554 (F, US). 
Petén: Canchacán, SE Petén, 14 Jul 1959, C. L. Lundell 16456 (US).  
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HONDURAS. Atlántida: Lancetilla Valley, near Tela, 6 Dec 1927–20 Mar 1928, P. C. 
Standley 52981 (F, US). 
NICARAGUA. Sangsangta, [without day] 1927, E. E. Schramm 29 (US). Zelaya: 
[Matagalpa], along new road from Río Blanco to Río Copalar, ca. 31 km E of Río Blanco, 13 
Feb 1979, W. D. Stevens 12048 (MO, UC). 
COSTA RICA. Alajuela: Guatuso, Parque Nacional Tenorio, Cuenca del Río Frío, Estación 
Quebradón, 9 Jun 1998, A. Rojas 4636 (INB, NY). Cartago: Turrialba, Parque Nacional Barbilla, 
Cuenca del Matina, 17 Jun 2000, E. Mora 1257 (INB, MO). Guanacaste: Tilarán, Volcán 
Tenorio, Río San Lorenzo, 1 Sep 1995, A. Rojas 2452 (INB). Limón: Talamanca, Sukut, de las 
juntas de Río Urén y Río Sukut 1.5 km aguas arriba sobre éste, 7 Jul 1989, G. Herrera 3182 
(INB, MO, NY, UC). Puntarenas: Osa, Aguabuena, Fila Casa Loma, bajando hasta San Juan, 6 
Oct 1990, G. Herrera 4479 (INB, MO). San José: Zona Protectora La Cangreja, Santa Rosa de 
Puriscal, en las márgenes del Río Negro, 20 Oct 1992, J. F. Morales 883 (INB). 
PANAMA. Coclé: vicinity of El Valle [de Antón], north rim, 14 Feb 1937, P. H. Allen 233 
(GH, MO). Colón: Canal Zone, forests around Porto Bello, 6 Apr 1911, W. R. Maxon 5820 (US). 
Darién: Parque Nacional Darién, Serranía del Sapo, límite del Parque hasta la cima, 26 Nov 
1990, H. Herrera 799 (NY, MO, UC). Panamá: summit of Cerro Campana, 31 Mar 1969, D. M. 
Porter 4937 (MO). San Blas [Guna Yala]: Río Diablo y vecindad de Duque Sui, a unos 10 km de 
la costa frente a la Isla de Nargana, 1 Jul 1992, H. Herrera 1169 (MO). Veraguas, [without day] 
1824, R. D. Taylor s.n. (PH). 
COLOMBIA. Antioquia: Anorí, Vereda San Antonio, finca “El Cielo”, 10 Nov 2003, W. D. 
Rodríguez 4234 (COL, NY). Chocó: Bahía Solano, 8 km from Puerto Mutis, along the road to El 
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Valle, 28 Jan 1971, D. B. Lellinger 106 (COL). Magdalena: Santa Marta, 1898–1901, H. H. 
Smith 2688 (GH, K, NY). 
ESMERALDAS. Esmeraldas: Quinindé, Bilsa Biological Station, Reserva Mache-Chindul, 
35 km W of Quinindé, 20 Mar 1998, J. L. Clark 4867 (COL, MO, NY, QCNE). [Esmeraldas]: 
“Crescit in silv. trop. sec. fl. Cachaby S. Antonio,” Aug 1904, A. L. Sodiro s.n. (B, P, Q). El Oro: 
11 km W of Piñas on new road to Santa Rosa, 8 Oct 1979, C. H. Dodson 9143 (MO, US). Los 
Ríos: El Centinela, at crest of Montañas de Ila, at Km 12 on road from Patricia Pilar to 24 de 
Mayo, 6 Apr 1980, C. H. Dodson 10346 (MO, QCNE, US). Pichincha: at confluence of ríos 
Toachi and Pilatón, 4 Apr 1951, P. R. Bell 272 (GH, RB). [Santo Domingo de los Tsáchilas]: 
road to Patricia Pilar, Montañas de Ila, km 18, N side of Torre de Bijagual, 28 Feb 1993, B. 
Øllgaard 100687 (QCA). 
 
9. ELAPHOGLOSSUM LONGIPILOSUM (Atehortúa ex Mickel) A. Rojas, Brittonia 61: 299. 2009. 
Elaphoglossum auripilum H. Christ var. longipilosum Atehortúa ex Mickel, Novon 2: 
369. 1992. # TYPE: COSTA RICA. Puntarenas: [Coto Brus], 5 km S of San Vito de 
Java, trail below Wilson Finca, [08°47’07”N, 82°57’32”W], 1130 m, 5 Aug 1967, R. M. 
Lloyd 4242 (holotype: NY!). (Figures 1E, 2C, 4H, 9A–D) 
Stems 0.5–1 cm diam., short-creeping; stem scales to 32 ! 0.7 mm, linear, ferruginous, 
lustrous, concolorous, usually twisted at apices, entire; phyllopodia to 1 cm long, often obscured 
by stem scales; sterile leaves to 88 ! 7 cm, approximate; petioles 3–15 cm long; petiolar scales 
3–8(–10) mm long, subulate, patent, fulvous to ferruginous, mixed with uniseriate and branched 
proscales 0.1–0.3 mm long on petioles and costae; sterile laminae oblong to slightly 
oblanceolate, chartaceous, bases cuneate, apices acuminate to caudate; veins ca. 1–2 mm apart, 
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75–85° angle to costa; hydathodes absent; laminar scales 2–6.5 mm long, subulate, patent, 
ferruginous, more concentrated on costae and margins, but also abundant on laminar surfaces; 
laminar surfaces also with uniseriate and branched proscales 0.1–0.3 mm long; fertile leaves 
shorter than the sterile, 2/3–3/4 the length, petioles slightly longer than those of sterile leaves, 
laminae ca. 20 ! 2.5 cm, narrowly oblong; perispores with broad continuous folds and short 
perforated cristae between spiny ridges. 
Etymology#The specific epithet longipilosum is a compound word combining two 
adjectives, i.e. longus (long) and pilosus (pilose) (Stearn 2004). The resulting word refers to the 
scales of the petioles and laminae, which are much longer than the ones in Elaphoglossum 
auripilum (E. longipilosum was originally described as a variety of that species). 
Distribution and habitat#Costa Rica and Panama, restricted to the Pacific side of 
Cordillera de Talamanca, Cerro Turrubares, and Fila Cruces. Epiphytic on tree ferns and 
angiosperms, rarely epipetric on wet cliffs, 500–2500 m. 
Notes#The most similar species is E. auripilum, from which it differs by longer (3–10 vs. 
1–3 mm long) and more abundant petiolar scales, and longer costal scales (2–6.5 vs. 1–3 mm 
long). 
Representative Specimens Examined#COSTA RICA. Cartago: Jiménez, Cuenca del 
Reventazón, R. V. S. La Marta, Pejibaye, Turrialba, 20 Sep 2003, R. Kriebel 3876 (INB). 
Puntarenas: Coto Brus, San Vito, Estación Biológica Las Cruces, 11 Jan 2013, F. B. Matos 2076 
(CR, K, MEXU, MO, NY, P, RB, SP, UC, UPCB, US, VT). San José: Pérez Zeledón, Parque 
Nacional Chirripó, Cordillera de Talamanca, sendero a Chirripó, A. Rojas 2907 (INB, MO, NY). 
PANAMA. Chiriquí: Boquete, valley of the Río Caldera, from El Boquete to the Cordillera, 
5–19 Feb 1918, E. P. Killip 5030 (GH, P, US). 
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10. ELAPHOGLOSSUM PENDULUM A. Rojas, Brittonia 61: 295. 2009. # TYPE: COSTA RICA. 
Alajuela: Cantón de Alajuela, Distr. Sarapiquí, Colonia Virgen del Socorro, orillas del 
Río Sarapiquí, cerca de la nueva represa, 10°15’30”N, 84°10’20”W, 720 m, 27 Dec 2004, 
A. Rojas & C. Frias 6309 (holotype: CR!; isotypes: K, MO!, NY). (Figures 1F–G, 2F, 4I, 
5A–D) 
Stems 0.6–1.5 cm diam., short-creeping; stem scales to 35 ! 1.2 mm, linear, golden-brown to 
orange, lustrous, concolorous, planate, entire; sterile leaves (40–)120–200 ! 3.7–6.5 cm, 
fasciculate; phyllopodia to 1.2 cm long, inconspicuous; petioles 3–16 cm long; petiolar scales 4–
7 mm long, subulate, patent, golden-brown to ferruginous, mixed with very abundant, 
pluricellular glandular hairs 0.3–0.7 mm long on petioles and costae; sterile laminae linear, 
chartaceous to subcoriaceous, bases narrowly cuneate, apices acuminate; veins 1–3 mm apart, at 
75–85° angle to costa; hydathodes absent on adult sporophytes; laminar scales 2–7 mm long, 
subulate, patent, golden-brown to ferruginous, concentrated on costae and margins, scattered on 
laminar surfaces; laminar surfaces also with evenly distributed glandular hairs and branched 
proscales 0.1–0.5 mm long; fertile leaves much shorter than the sterile, 1/6–1/4 the length, 
petioles 3–7.5 cm long, laminae 17–25 ! 1.2–2.5 cm, narrowly elliptic; perispores with broad 
continuous folds and short perforated cristae between smooth ridges. 
Etymology#From the Latin adjective pendulus (hanging, hanging down) (Stearn 2004). It 
refers to the habit of this species, which is always epiphytic with pendent leaves. 
Distribution and habitat# Costa Rica, known from fewer than 10 collections from the 
Cordillera Central and Cordillera de Talamanca. Epiphytic in evergreen humid forests, 500–1400 
m. 
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Notes#Elaphoglossum pendulum has the longest leaves of all subulate-scaled species of 
Elaphoglossum, measuring up to 2 m long (Fig. 1F). It is closely related to E. auripilum and E. 
longipilosum (Matos et al., in prep.), from which it differs by pendent (vs. arched) leaves, and the 
presence of hairs 0.3–0.7 mm long (vs. 0.1–0.3) among the subulate scales of petioles, costae, 
and laminar surfaces. The isotypes at K and NY have not been found. 
Representative Specimens Examined#COSTA RICA. Alajuela: Colonia Virgen del 
Socorro, banks of Sarapiquí River, 3 Feb 2013, F. B. Matos 2180 (CR, MO, NY, P, RB, SP, UC, 
UPCB). Cartago: Pejivalle [Farm Pejibaye], 14 May 1924, C. H. Lankester 829 (GH, US). San 
José: Parque Nacional Braulio Carrillo, Quebrada Sandijuela, 25 Jul 1984, L. D. Gómez 22964 
(MO, NY, UC). 
 
11. ELAPHOGLOSSUM POLYBLEPHARUM Mickel, Ann. Missouri Bot. Gard. 78: 259. 1991. # 
TYPE: VENEZUELA. Amazonas: Dpto. Atures, top of plateau, W side of valley of Río 
Coro-Coro, 8 km NNW of settlement of Yutaje, sandstone lajas and adjacent forest, W of 
Serranía de Yutaje, 05°41’N, 66°08’30”W, 900–1000 m, 1 Mar 1987, R. Liesner & B. 
Holst 21517 (holotype: NY!; isotype: MO!). (Figures 2D, 4J, 10L) 
Stems 0.2–0.8 cm diam., short-creeping; stem scales to 5 ! 0.4 mm, linear, orange, 
concolorous, planate, entire; phyllopodia inconspicuous, often obscured by stem scales; sterile 
leaves 16–40 ! 2.5–4.5 cm, approximate; petioles 4–12 cm long; petiolar scales 1–5 mm long, 
subulate, patent, ferruginous, without erect glandular hairs on petioles and costae; sterile laminae 
narrowly elliptic, papyraceous to chartaceous, bases cuneate, apices caudate; veins ca. 1–2 mm 
apart, at 70° angle to costa; hydathodes absent on adult sporophytes; laminar scales 1–3 mm 
long, subulate, patent, ferruginous, more concentrated on costae and margins, extensively 
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distributed on abaxial surfaces, lacking on adaxial surfaces; laminar surfaces also with 
appressed, branched proscales 0.1–0.4 mm long; fertile leaves shorter than the sterile, 1/2–3/4 
the length, petioles slightly longer than those of sterile leaves, laminae 6–12 cm long, 1–1.6 cm 
broad, narrowly elliptic; perispores broadly folded, with short spines between slightly perforated 
ridges. 
Etymology#The specific epithet is a compound word combining two elements in Greek, 
poly- (many, numerous) and –blepharon (eye-lids or eye-lashes; i.e., marginally fringed with 
hairs, ciliated) (Stearn 2004). It is a reference to the many subulate scales present on the leaves 
of this species. 
Distribution and habitat#Venezuela and N Brazil. This species has also been reported 
from Bolivia (Rojas-Alvarado 2002), but we did not find a voucher to confirm this occurrence. 
Epipetric on sandstone and igneous rocks, usually near streams, in the forested slopes of the 
Guiana Shield, 50–1670 m. 
Notes#Elaphoglossum polyblepharum is characterized by orange stem scales, narrowly 
elliptic laminae with caudate apices and cuneate bases, subulate scales conspicuously present on 
abaxial laminar surfaces, lack of hydathodes, and absence of glandular hairs. We were not able to 
amplify DNA from any of the examined specimens, so this species is included here only on the 
basis of morphology. Rojas-Alvarado (2009) was the first to suggest the close relationship of E. 
polyblepharum to other species of the E. apodum group. 
Representative Specimens Examined#VENEZUELA. Amazonas: Dpto. Río Negro, Cerro 
Aratitiyope, aprox. 70 km al SSW de Ocamo, 24 Feb 1984, J. Steyermark et al. 130312 (NY); 
Bolívar: Mun. Cadeño, aprox. 3 km al S del Río Cuchivero, Nov 1988, Y. Fernandez 164 (UC). 
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BRAZIL. Amazonas: [São Gabriel da Cachoeira], basin of Río Negro, foothills of Serra 
Curicuriari, 5 Nov 1971, G. T. Prance et al. 16153 (F, INPA, NY, P, R, UC, US). 
 
12. ELAPHOGLOSSUM RAYWAENSE (Jenman) Alston, Bol. Soc. Brot., ser. 2, 32: 24. 1958. 
Acrostichum raywaense Jenman, Ferns Brit. W. Ind. 18: 341. 1909. # TYPE: 
GUYANA. Demerara: Mt. Raywa and upper parts of Isorooroo River, 1897, G. S. 
Jenman 1858 (lectotype, first step designated by Mickel 1991, second step designated by 
Matos and Mickel 2014: NY-00214456!; isolectotype: NY-00214457!). (Figures 1A, 2B, 
4L, 6A–E) 
Acrostichum apodum Kaulf. var. sprucei Baker in Mart., Fl. Bras. 1(2): 578. 1870. # TYPE: 
[BRAZIL. Amazonas: São Gabriel da Cachoeira,] “prope San Gabriel da Cachoeira, ad 
Rio Negro, Brasiliae borealis”, Jan–Aug 1852, R. Spruce 2186 (lectotype, designated by 
Matos 2014: K-000898850!; isolectotypes: B-200071758!, B-200072410!, BM!, BR!, 
CGE-13097!, CGE-13098!, CGE-13099!, GH!, K-000898849!, P-01464083!, P-
01464084!, P-01464085!, US-00067318!, US-01100827!). 
Stems 0.3–1 cm diam., short-creeping; stem scales to 8 ! 0.2–0.5 mm, linear-lanceolate, 
fulvous to ferruginous, lustrous, resinous and darker toward the tip (bicolorous), slightly sinuous 
but with strongly flexuous apices; sterile leaves 15–65 ! 2.5–6 cm, fasciculate; phyllopodia to 1 
cm long, often obscured by stem scales; petioles 0.5–1 cm long; petiolar scales 3–5 mm long, 
finely subulate, patent, fulvous to ferruginous, mixed with tiny glandular hairs on petioles and 
costae; sterile laminae oblanceolate, chartaceous, bases long-decurrent, apices acuminate to 
long-caudate; veins ca. 0.8 mm apart, at 65° angle to costa; hydathodes absent on adult 
sporophytes; laminar scales 0.5–4 mm long, finely subulate, patent, fulvous to ferruginous, 
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abundant on costae, margins, and both lamina surfaces; laminar surfaces also with simple 
glandular hairs and branched proscales 0.1–0.5 mm long; fertile leaves shorter than the sterile, 
1/2–2/3 the length, petioles about equal to those of the sterile leaves, laminae 13–32 ! 1–2.5 cm, 
narrowly lanceolate; perispores with broad continuous folds and perforated cristae between 
smooth ridges. 
Etymology# The specific epithet raywaense refers to the type locality of Mount Raywa, 
Guyana. 
Distribution and habitat#Colombia, Venezuela, Guyana, Suriname, French Guiana, 
Ecuador, Peru, Bolivia, and Brazil. Epiphytic in the Amazon rainforest; 90–1200 m. 
Notes#This species used to be confused with E. apodum from the West Indies, which 
differs by larger stem scales (5–28 ! 0.3–1.5 vs. 5–8 ! 0.2–0.5 mm) that are pinkish gold to 
ferruginous and concolorous (vs. darker and resinous towards the apex, i.e., bicolorous). It is also 
similar to E. amazonicum, with which it is sympatric in Peru and Bolivia. See couplet 4 of the 
identification key and comments under E. amazonicum for a comparison. 
Representative Specimens Examined#VENEZUELA. Amazonas: Atabapo, Cerro 
Huachamacarí, E slope, 2 Nov 1988, R. Liesner 25620 (MO, NY, UC). Bolivar: Deborah, E of 
Cerro El Picacho, N of Las Nieves and Las Chicharras, 45 km N of Tumeremo, altiplanicie de 
Nuria, 5–8 Feb 1961, J. A. Steyermark 89177 (NY, US). Táchira: Uribante, along road from La 
Siberia to entrance to Las Cuevas Represa, 9 Jul 1983, H. H. van der Werff 5185 (MO, UC). 
GUIANA. Upper Takutu-Upper Essequibo Region, Acarai Mountains, Tinarnau Creek at 
NW base of Tinarnau Peak, 7 Mar 1994, T. W. Henkel 5038 (MO, NY, US). Cuyni-Mazaruni 
Region, at headwaters of Kangu River, W branch, ca. 4 km NW of E peak of Mt. Ayanganna, 5 
Mar 1987, J. J. Pipoly 11057 (NY, US). 
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SURINAME. Source of River Litani, Tumuc-Humac range, 7 Nov 1937, H. E. Rombouts 
871 (P, US). [Brokopondo]: Brownsberg Nature Park, 24 Oct 1981, J. C. Lindeman 694 (NY). 
FRENCH GUIANA. Camp Arataï, right bank of Arataï River, short distance from the mouth 
at the Approuague River, 20 Feb 2003, S. A. Mori 25586 (NY, P). [Maripasoula]: Montagne de 
l’Inini, extrèmité NW, 16 Aug 1985, G. Cremers 8945 (NY, P, US). [Saint-Elie]: D.Z. de Crique 
Jupiter, Bassin du Sinnamary, 25 Apr 1991, J. J. Granville 11502 (B, K, NY, US, UC). 
COLOMBIA. Amazonas: Leticia, Parque Nacional Natural Amacayacu, quebrada de Agua 
Pudre, 11 Nov 1991, J. J. Pipoly 15879 (MO). Caquetá: Belén de los Andaquíes, Parque Bosque 
Microcuenca La Resaca, 25 Oct 2010, W. D. Rodríguez 7058 (NY). Cauca: Guayuyacu, N side 
of Río Caquetá, 45 km ESE of Mocoa, 20 Jul 1984, J. E. Laferrière 219 (GH, K). Meta: Mesetas, 
Veredas Gaviotas, 27–28 Feb 1988, R. Callejas 6008 (MO). Putumayo: Río San Miguel ó 
Sucumbios, Conejo y los alrededores, en frente a la Quebrada Conejo, 2–5 Apr 1942, R. E. 
Schultes 3526 (GH). Vaupés: Taraira, margen sur del lago Caparú, 24 Nov 1994, D. Cárdenas 
6191 (MO). 
ECUADOR. Napo: Parque Nacional Yasuní, Estación Cientifica Yasuní, por el Río Tiputini, 
10 Apr 1996, R. C. Moran 6059 (NY, QCA, QCNE, UC). Pastaza: Oil exploration camp 
Chichirota, on the Río Bobonaza, 26 Jul 1980, B. Øllgaard 35254 (AAU, F, GH, MO, NY, QCA, 
UC, US). Sucumbíos: Gonzalo Pizarro, Parroquia Puerto Fibre, San Pedrodilo Cofanes, 
Comunidad Cofán de Sinangüe, 31 Oct 1992, C. E. Cerón 20717 (MO). Zamora-Chinchipe: 
Nangaritza, Miazi, márgen derecha del Río Nangaritza, 26 Oct 1991, W. A. Palacios 8632 (MO, 
UC). 
PERU. Amazonas: Bagua, along Quebrada Tambillo, below km 280 of Marañón road, 
valley of Río Marañón above Cascadas de Mayasi, 14 Sep 1962, J. J. Wurdack 1989 (F, GH, K, 
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NY, UC). Huánuco: trail along Río Monzón, near Río Huallaga at Tingo María, 6 Oct 1972, T. 
B. Croat 21255 (MO). Junín: Chuapanas, on Río Pichis, 20–21 Jul 1929, E. P. Killip 26782 (NY, 
US). Loreto: Cerro de Panasa, Mar 1903, E. H. G. Ule 6893 (B). Madre de Dios: Manu, Puerto 
Maldonado, Pantiacolla, 16 Apr 2006, B. R. Chambi 418 (BRIT, NY). Pasco: Oxapampa, San 
Francisco de Chuchurros, 6 Jul 2003, H. H. van der Werff 18048 (NY, MO, UC). San Martín: 
Mariscal Cáceres, Tocache Nuevo, Quebrada Mantención, 21 Jun 1982, J. Schunke 13751 (MO, 
NY). 
BOLIVIA. Cochabamba: José Carrasco Torrico, Valle del Sajta, 05 Oct 1996, M. Kessler 
8836 (NY, UC). La Paz: Franz Tamayo, Parque Nacional Madidi, Río Hondo, Arroyo Negro, 
25–27 Mar 2002, A. Fuentes 4042 (NY). 
BRAZIL. Acre: Mâncio Lima, Parque Nacional da Serra do Divisor, Serra do Moa, 7 May 
1996, D. C. Daly 8948 (NY). Amazonas: Manaus, Reserva Florestal Ducke, km 26 da rodovia 
Manaus-Itacoatiara, J. Prado 585 (INPA, K, NY, SP). Pará: “in silva prope Pará”, [without day] 
1877, Schwacke 193 (R, RB). Roraima: Serra dos Surucucus, NW of Mission station, 20 Feb 
1969, G. T. Prance 10113 p.p. (NY). 
 
13. ELAPHOGLOSSUM TRICHOPHORUM (Sodiro) C. Chr., Index Filic. 317. 1905. Acrostichum 
trichophorum Sodiro, Anales Univ. Centr. Ecuador 19(135): 198. 1905. # TYPE: 
ECUADOR. Tungurahua: “Crescit in silv. subtrop. oriental. vulcani Tungurahua”, 
[01°28’01”S, 78°26’30”W], Dec 1904, A. Sodiro s.n. (lectotype designated here: 
QPLS!; isolectotypes: B-200072182!, P-00522931!, P-sheet without number, S!, SI!, 
US!). (Figures 1H–I, 2D, 11A–G) 
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Stems to 2 cm diam., short-creeping; stem scales to 25 ! 1.5 mm, linear, orange, lustrous, 
concolorous, sinuate, sparsely denticulate; phyllopodia to 2 cm long, densely covered by petiolar 
scales; sterile leaves to 150 ! 15 cm, approximate; petioles 14–48 cm long; petiolar scales 2–6 
mm long, subulate, patent or retrorse, with apices usually curved upwards, dark reddish brown, 
very abundant, mixed with erect glandular hairs only on juvenile leaves; sterile laminae broadly 
oblong, chartaceous, bases narrowly cuneate, apices acuminate; veins ca. 1–1.5 mm apart, at 80–
90° angle to costa; hydathodes present only in juvenile stages; laminar scales 0.8–4.5 mm long, 
subulate, patent, dark reddish brown, abundant, evenly distributed on costae, margins, and 
laminar surfaces; laminar surfaces without appressed branched proscales and erect glandular 
hairs; fertile leaves unknown; perispores unknown. 
 
Etymology#The specific epithet is a compound word combining two Greek elements, trich- 
(hair or hair-like) and –phorum (carrier, signifying a part that bears other parts) (Stearn 2004). It 
refers to the petioles and leaves of this species, which are densely covered by piliform scales (Fig 
1H). 
Distribution and habitat#Endemic to the eastern slopes of the Andes in Ecuador. Murillo-
Pulido et al. (2008) reported this species from Colombia as a misidentification of E. barbatum 
(Acosta 643, COL). Epiphytic or on rocky banks in the cloud forests; 1450–1800 m. 
Notes#Elaphoglossum trichophorum is a poorly known species from the Andes. It has 
appeared in very few publications since its description in 1905, and fewer than eight gatherings 
are currently available worldwide. Bell (1955) studied some morphological characters of this 
species, even though he was not able to apply a name to the collection he used (Bell 855, GH, 
RB). The species was also included in a few checklists, such as the Catalogue of the Vascular 
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Plants of Ecuador (Jørgensen and León-Yánez 1999) and the red list of threatened species 
endemic to Ecuador (León-Yánez et al. 2011). More recently, Matos et al. (in prep.) included 
plastid DNA sequences of E. trichophorum in a phylogenetic analysis and discovered that this 
species belongs to the Apoda Clade of Elaphoglossum. The brightly colored stem scales and 
evenly distributed subulate scales on laminar surfaces agree with that group. The most similar 
species is E. auripilum, which is limited to Costa Rica and Panama. Elaphoglossum 
trichophorum differs from that species by larger leaves [65–150 ! (6)8–15 cm vs. 18–75(110) ! 
3–7(11.5) cm], more abundant subulate scales on abaxial laminar surfaces (Fig. 11F vs. Fig. 9H), 
and absence of glandular hairs on adult leaves. Field observations have demonstrated the 
presence of tiny glandular hairs on the earliest produced leaves of juvenile sporophytes. With 
each successive new leaf, these hairs decrease in abundance until they are completely absent 
from the leaves of mature sporophytes. 
Representative Specimens Examined#ECUADOR. Tungurahua: between Baños and Río 
Verde, 29 Apr 1951, P. R. Bell 855 (GH, RB). Idem: Baños, Parroquia Río Verde, sendero para 
la Cascada Manto del Angel, justo después del Puente Machay y antes del Túnel Churosinguna 
de la carretera Baños-Puyo, 9 Aug 2014, F. B. Matos 2501 (MO, NY, RB, UC, UPCB). Idem: 
“in decliv. or. vulc. Tungurahua”, Oct 1904, A. L. Sodiro 18 (B, P). Zamora-Chinchipe: ca. 13 
km W of Zumba on road to Amaluza, 31 Mar 2005, J. L. Clark 8969 (NY, US). 
 
Doubtful Species and Excluded Names# 
Elaphoglossum martinezianum A. Rojas, Amer. Fern J. 100: 174. 2010. TYPE: MEXICO. 
Chiapas: SE side of Volcán Tacaná, above Talquian, 2200 m, 16 Jan 1973, D. Breedlove & 
A. R. Smith 31630 (holotype: MEXU!; isotypes: CAS!, NY!). 
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Elaphoglossum martinezianum has large, golden yellow to golden brown stem scales, no 
hydathodes, and subulate scales distributed on petioles, costae, laminar surfaces, and laminar 
margins. These morphological characters largely agree with the Apoda Clade, but we refrain 
from including it here until its phylogenetic placement can be accessed with DNA sequence data. 
Other species that have subulate scales on laminar surfaces but do not belong in the Apoda Clade 
(Matos et al., in prep.) include: E. barbatum (H. Karst.) Hieron., E. beitelii (Mickel) A. Rojas, E. 
crinitum (L.) Christ, E. hybridum (Bory) Brack., and E. hystrix (Kunze) T. Moore. 
Morphologically, it might be difficult to distinguish these species from others in the Apoda 
Clade, especially because some of them also have brightly colored (e.g., golden yellow) stem 
scales. However, like E. martinezianum, they all have darker (castaneous to black vs. yellowish 
to reddish) leaf scales that are scattered (vs. usually abundant and evenly distributed) on laminar 
surfaces. 
 
Elaphoglossum procurrens (Mett. ex D. C. Eaton) T. Moore, Index Fil. 365. 1862. Acrostichum 
procurrens Mett. ex D. C. Eaton, Filic. Wright. Fendler. 194. 1860. # TYPE: CUBA. 
“Prope villam Monte Verde dictam, Cuba Orientali”, Jan–Jul 1859, C. Wright 793 
(lectotype designated here: YU-000726!; isolectotypes: B!, BM-000605226!, BM-
000605227!, E!, GOET!, K-000590627!, K-000590628!, K-000590629!, K-sheet without 
number, MA!, MO!, NY-00127323!, NY-00127324!, NY-00127325!, PH!, US-718540!, 
US-833950!, W!, YU-000724!, YU-000725!). (Figures 2E, 4K, 10A–E) 
Elaphoglossum procurrens is endemic to Cuba and Haiti, where it grows as epipetric or 
epiphytic in submontane rainforests, from 150 to 1000 m. It was previously placed in subsect. 
Apoda by Atehortúa (1983) based on morphological characters such as short petioles, presence 
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of subulate scales on laminar surfaces, and absence of hydathodes, but a recent molecular 
phylogeny has shown that it does not belong in this group (Matos et al., in prep.). This is the only 
subulate-scaled species of Elaphoglossum without hydathodes that has slender, long-creeping 
stems with widely spaced leaves. The narrowly winged perispores (Fig. 4K) are also unique 
among species of sect. Polytrichia. 
 
Elaphoglossum siliquoides (Jenman) C. Chr., Index Filic. 315. 1905. Acrostichum siliquoides 
Jenman, J. Bot. 19: 53. 1881. TYPE: JAMAICA, 1874–1879, G. S. Jenman s.n. (lectotype 
designated by Proctor, 1985: K!; isolectotype: E!). 
Elaphoglossum siliquoides occurs in Guatemala, Nicaragua, Costa Rica, Panama, and the 
Greater Antilles, where it grows as epiphytic in evergreen rainforests, from 600 to 2000 m. It 
was previously placed in subsect. Apoda by Mickel & Atehortúa (1980), and it greatly resembles 
members of that subsection by stem scales brightly colored (orangish) and sterile leaves densely 
covered by subulate scales mixed with tiny glandular hairs. However, unlike other members of 
this group, adult sporophytes of E. siliquoides have their veins ending in hydathodes (even 
though these are quite small and inconspicuous). Molecular phylogenetic studies have confirmed 
that it belongs to section Setosa, being closely related to E. costaricense Christ and E. pusillum 
(Mett. ex Kuhn) C. Chr. (Rouhan et al. 2004; Lóriga et al. 2014; Matos et al., in press). 
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3.8. APPENDIX 1 
Index to collectors’ names and numbers. Numbers in parentheses refer to the species numbers 
below. 
 
1. Elaphoglossum alvaradoanum A. Rojas 
2. Elaphoglossum amazonicum Atehortúa ex Mickel 
3. Elaphoglossum apodum (Kaulf.) Schott ex J. Sm. 
4. Elaphoglossum atehortuae F. B. Matos & R. C. Moran 
5. Elaphoglossum auripilum Christ 
6. Elaphoglossum backhouseanum T. Moore 
7. Elaphoglossum cubense (Mett. ex Kuhn) C. Chr. 
8. Elaphoglossum latum (Mickel) Atehortúa ex Mickel 
9. Elaphoglossum longipilosum (Atehortúa ex Mickel) A. Rojas 
10. Elaphoglossum pendulum A. Rojas 
11. Elaphoglossum polyblepharum Mickel 
12. Elaphoglossum raywaense (Jenman) Alston 
13. Elaphoglossum trichophorum (Sodiro) C. Chr. 
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FIG. 1. Field photographs of some representative species in the Apoda Clade of Elaphoglossum. 
A. E. raywaense, habit. B. E. backhouseanum, habit. C. Nest-forming leaves of E. 
backhouseanum with debris accumulated from the canopy. D. E. auripilum, habit. E. E. 
longipilosum. F. First author holding E. pendulum. G. E. pendulum, abaxial laminar surface. H. 




FIG. 2. Distribution maps of species in the Apoda Clade of Elaphoglossum, plus E. procurrens. 
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FIG. 3. Boxplot depicting elevational ranges (in meters) of the species in the Apoda Clade of 
Elaphoglossum. The lines extending from the boxes (whiskers) indicate variability outside the 











FIG. 4. Spores of species in the Apoda Clade of Elaphoglossum, plus E. procurrens. A. E. 
alvaradoanum (Holdridge 5145, GH). B. E. amazonicum (Hatschbach 36206, MBM). C. E. 
apodum (Ekman 4729, NY). D. E. auripilum (Herrera 5348, MO). E. E. backhouseanum 
(Folsom 3576, MO). F. E. cubense (Clark 10513, NY). G. E. latum (Clark 4867, MO). H. E. 
longipilosum (Delgado 67, F). I. E. pendulum (Herrera 7851, K). J. E. polyblepharum (Fiaschi 
3250, SPF). K. E. procurrens (Holdridge 2198 US). L. E. raywaense (Daly 8948, NY). 
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FIG. 5. Elaphoglossum pendulum (A–D) and E. alvaradoanum (E–G). A. Habit. B. Stem scale. 
C. Abaxial side of sterile lamina. D. Pluricellular hairs from abaxial lamina. E. Habit. F. Stem 
scale. G. Abaxial side of sterile lamina. (A–D, from Matos 2180, NY, but fertile leaf from 
Herrera 7851, F; E–G, from Holdridge 5145, GH). 
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FIG. 6. Elaphoglossum raywaense (A–E) and E. amazonicum (F–J). A. Habit. B. Stem scale. C. 
Abaxial side of sterile lamina. D. Capitate-glandular hairs and branched proscales from abaxial 
lamina. E. Adaxial side of sterile lamina. F. Habit. G. Stem scale. H. Abaxial side of sterile 
lamina. J. Capitate-glandular hairs and branched proscales from abaxial lamina. (A–D, from 
Daly 8948, NY; E–H, from Hatschbach 36206, MBM). 
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FIG. 7. Elaphoglossum latum (A–D) and E. apodum (E–H). A. Habit. B. Stem scale. C. Abaxial 
side of sterile lamina. D. Capitate-glandular hairs from abaxial lamina. E. Habit. F. Stem scale. 
G. Abaxial side of sterile lamina. H. Capitate-glandular hairs from abaxial lamina. (A–D, from 
Herrera 4479, MO; E–H, from Ekman 4729, US). 
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FIG. 8. Elaphoglossum atehortuae (A–D) and E. backhouseanum (E–H). A. Habit. B. Stem scale. 
C. Abaxial side of sterile lamina. D. Laminar margin scale with entire margins. E. Habit. F. Stem 
scale. G. Abaxial side of sterile lamina. H. Laminar margin scale with marginal projections at the 
base. (A–D, from the holotype, Palacios 10963, MO; E–H, from Herrera 1203, MO). 
 182 
 
FIG. 9. Elaphoglossum longipilosum (A–D) and E. auripilum (E–J). A. Habit. B. Stem scale. C. 
Petiole detail, showing long subulate scales. D. Abaxial side of sterile lamina. E. Habit. F. Stem 
scale. G. Petiole detail, showing short subulate scales and hairs. H. Abaxial side of sterile lamina. 




FIG. 10. Elaphoglossum cubense (A–E), E. procurrens (F–K), and E. polyblepharum (L). A. 
Habit. B. Stem scales. C. Abaxial side of sterile lamina. D. Capitate glandular hairs from abaxial 
lamina. E. Adaxial side of sterile lamina. F. Habit. G. Stem scale. H. Abaxial side of sterile 
lamina. J. Capitate glandular hairs from abaxial lamina. K. Adaxial side of sterile lamina. L. 




FIG. 11. Elaphoglossum trichophorum (A–G). A. Habit. B. Stem scale. C. Detail of the stem 
scale. D. Petiole segment. E. Adaxial side of sterile lamina. F. Abaxial side of sterile lamina. G. 
Subulate scales from sterile lamina margin. (A–G, from Bell 855, GH, RB). 
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THE BRAZILIAN SPECIES OF ELAPHOGLOSSUM SECTION POLYTRICHIA (DRYOPTERIDACEAE)* 
*Already published in Brittonia 66(4): 371 395. 2014. 
 
4.1. ABSTRACT 
A taxonomic treatment for the 11 species of Elaphoglossum sect. Polytrichia found in Brazil 
is presented. The species of this section are recognized morphologically by the presence of 
subulate scales and lack of hydathodes on adult leaves. Two new species are described: E. 
amorimii and E. brevipetiolatum, both endemic to the Atlantic rainforest of eastern Brazil. 
Elaphoglossum brevipetiolatum is unusual in section Polytrichia by lacking subulate scales. 
Elaphoglossum polyblepharum, which was previously known only from Venezuela, is recorded 
for the first time in Brazil. Additionally, misapplied names that have long been used in the 
literature and herbarium specimens, such as E. apodum, E. beitelii, E. erinaceum, E. ornatum, 
and E. propinquum, are here excluded from the Brazilian flora. We provide identification keys, 
illustrations, descriptions, comments, synonymy, distribution maps, and an index to collector’s 
names and numbers for all the species. 
 




Elaphoglossum is one of the largest fern genera in Brazil, represented by nearly 80 species, 
37 of which are endemic (Windisch & Kieling-Rúbio, 2010). The taxonomy of these plants has a 
long and complicated history, with many divergent opinions on the circumscription of taxa and 
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their relationships (e.g., Fée, 1869, 1873; Baker, 1870; Christ, 1899; Rosenstock, 1906–1907; 
Alston, 1958; Brade, 1961; Sehnem, 1979). As a result, the identification of the species of 
Elaphoglossum in Brazil remains an extraordinary challenge, and many herbaria continue to 
have large numbers of unidentified specimens and/or high levels of misidentification. 
In this paper, we present a taxonomic revision for all the species of Elaphoglossum sect. 
Polytrichia (sensu Mickel & Atehortúa, 1980) that are found in Brazil. To aid the identification 
of species, we provide keys, illustrations, descriptions, comments, synonymy, distribution maps, 
spore images, and a list of examined specimens for all recognized taxa. Typifications for some of 
the names were made in a previous paper (Matos, in press). 
This is the first in a series of manuscripts with the ultimate goal of revising the whole 
genus in Brazil. Similar treatments are already being prepared for the other sections of 
Elaphoglossum that occur in the country. 
Elaphoglossum belongs to the bolbitidoid clade of the Dryopteridaceae, a group that is 
defined morphologically by dorsiventral stems, an elongated ventral meristele (as seen in cross 
section) that gives rise to all the roots, sterile-fertile leaf dimorphy, and acrostichoid sori (Moran 
et al., 2010). With very few exceptions (which represent character reversals), the genus can be 
recognized within this group by its simple entire leaves, free veins, and presence of phyllopodia. 
Elaphoglossum sect. Polytrichia forms a clade that has always been recovered in molecular 
systematic studies (e.g., Rouhan et al., 2004; Lóriga et al., 2014). Morphologically, this clade is 
distinguished by the presence of subulate scales (i.e., scales that are enrolled lengthwise, forming 
a tubular structure) and absence of hydathodes on the adult leaves (Mickel & Atehortúa, 1980; 
Matos & Moran, 2013). In some exceptional cases, where laminar scales are planar rather than 
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subulate, the species of sect. Polytrichia can be recognized by a nearly continuous band of 
overlapping scales along the lamina margin. 
Currently, section Polytrichia comprises ca. 55 species with a primarily neotropical 
distribution, occurring from Mexico and the West Indies to northern Argentina and southern 
Brazil (Matos, unpubl. data). The only exception is Elaphoglossum hybridum (Bory) Brack., 
which is widespread in South America but also occurs in Africa, Madagascar, and islands of the 
mid-Atlantic and Indian Oceans (Roux, 1982, 1993; Lorence & Rouhan, 2004). 
 
4.3. MATERIALS AND METHODS 
This revision is based on the examination of over 1000 herbarium sheets representing 540 
individual collections from 31 herbaria (see Acknowledgments). Field trips were carried out in 
the states of Bahia, Espírito Santo, Minas Gerais, Rio de Janeiro, São Paulo, Paraná, and Santa 
Catarina, where it was possible to visit some of the type localities, making valuable observations 
about the habit and habitat of several species, as well as the morphological variation within and 
among populations (Fig. 1). Complete sets of all collections made during these field trips are 
deposited at NY, and duplicates, when available, have been sent elsewhere, particularly to MO, 
P, RB, SP, and UPCB. 
Distribution maps (Fig. 2) were based on all specimens studied and generated with QGIS 
2.0. Geographic coordinates that were estimated for the specimens lacking precise label data are 
shown in brackets. For the “Additional specimens examined” section, no more than three 
specimens were cited per state. A list of collectors and their numbers is given in Appendix 1. 
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All elevation data recorded in feet were converted to meters and appear as such in the 
specimen citations. The boxplot showing elevational ranges in Brazil (Fig. 3) was generated with 
RStudio (Racine, 2012). 
The synonymy includes only the names that were based on types collected in Brazil. 
For the spore images (Fig. 4), samples were transferred from herbarium specimens to 
aluminum SEM stubs coated with a carbon conductive adhesive. The stubs were then coated 
with gold-palladium in a sputter-coater for three minutes, and spores were imaged digitally using 
a JEOL JSM-5410LV SEM equipped with a JEOL Orion 5410 software interface at The New 
York Botanical Garden. 
To facilitate comparisons, we have arranged the illustrations of species according to their 
similarity, instead of alphabetically. 
 
4.4. RESULTS 
We recognize 11 species of Elaphoglossum sect. Polytrichia in Brazil, two of which are 
new: E. amorimii and E. brevipetiolatum. Elaphoglossum polyblepharum, a rare species that was 
previously known only from Venezuela, is recorded here for the first time in Brazil. The group is 
especially diverse in mid-elevation montane forests, from 500 to 1500 m (Fig. 3). Elaphoglossum 
hybridum clearly has the largest geographical (Fig. 2) and altitudinal (Fig. 3) range of any 
species in this section. It is also the only species found outside the Neotropics, as already 
mentioned above. Elaphoglossum brevipetiolatum and E. ulei, on the other hand, have the most 
limited ranges and are considered narrow endemics. Of the eight species that occur in the coastal 
mountains of eastern Brazil, six are restricted to the Brazilian Atlantic rainforest: E. amorimii, E. 
brevipetiolatum, E. glaziovii, E. prestonii, E. scolopendrifolium, and E. ulei. Only three species 
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occur in the Brazilian Amazonia: E. amazonicum (a species from Peru and Bolivia that enters 
Mato Grosso through gallery forests), E. polyblepharum (restricted to the mountains of northern 
Amazonia), and E. raywaense (widely distributed in lowland Amazon). There are a few records 
from the Espinhaço mountain range (E. decoratum, E. glaziovii, and E. hybridum) and Serra 
Geral do Paraná (E. hybridum), but the group is largely absent from the so-called “diagonal of 
open formations” (sensu Vanzonili, 1963; Oliveira-Filho et al. 2006), a corridor of seasonally dry 
formations that includes the Caatinga (mostly tropical thorny woodlands), the Cerrado (mostly 
woody savannas), and the Chaco (mostly subtropical thorny woodlands). The species may be 
distinguished by the key provided below. 
 
KEY TO THE SPECIES OF ELAPHOGLOSSUM SECTION POLYTRICHIA IN BRAZIL 
 
1. Scales on the lamina margins patent and subulate (i.e., enrolled lengthwise). 
2. Sterile laminae oblanceolate; laminae bases long-decurrent; petioles short, 1/8–1/30 of 
sterile leaf length. 
3. Stem scales concolorous and strongly flexuous throughout; sterile laminae apices 
acuminate to abruptly cuspidate .............................................................1. E. amazonicum 
3. Stem scales bicolorous and slightly sinuous with flexuous apices; sterile laminae apices 
acuminate to long-caudate .........................................................................9. E. raywaense 
2. Sterile laminae of various shapes but never oblanceolate; laminae bases cuneate to truncate; 
petioles long, 1/2–1/4 of sterile leaf length. 
4. Stem scales yellowish to brown or orange; simple glandular hairs absent on leaves. 
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5. Larger stem scales ca. 0.4 mm broad at the base; subulate scales present on costa, 
margin, and abaxial surface of the lamina (Amazon) ...................7. E. polyblepharum 
5. Larger stem scales 1–2.5 mm broad at the base; subulate scales limited to costa and 
margin of the lamina (eastern Brazil) .....................................10. E. scolopendrifolium 
4. Stem scales castaneous; simple glandular hairs present on leaves, especially at the base 
of the lamina and upper portion of the petiole. 
6. Lamina apices acute to acuminate; costa of the sterile laminae prominent all the way 
to the apex ..............................................................................................6. E. hybridum 
6. Lamina apices round; costa of the sterile laminae prominent up to 2/3 of the lamina 
........................................................................................................................11. E. ulei 
1. Scales on the lamina margins appressed and planar, usually overlapping to form a continuous 
band along the lamina margins. 
7. Petioles nearly absent to 1.5 cm long; costa scales planar .....................3. E. brevipetiolatum 
7. Petioles more than 2 cm long; costa scales subulate (at least basally enrolled). 
8. Petiole scales elliptic, obtuse at apex; lamina margin scales orbiculate to cordiform 
....................................................................................................................4. E. decoratum 
8. Petiole scales linear-lanceolate to lanceolate, acuminate to attenuate at apex; lamina 
margin scales ovate to lanceolate. 
9. Sterile laminae bases truncate to strongly cordate; stem scales linear to linear-
lanceolate, margins entire to subentire ...................................10. E. scolopendrifolium 
9. Sterile laminae bases decurrent, cuneate or round, rarely truncate; stem scales linear-
lanceolate to lanceolate, margins subentire to erose. 
10. Petiole and costa scales stramineous to medium brown ....................5. E. glaziovii 
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10. Petiole and costa scales dark brown to black. 
11. Lamina margin scales brown to castaneous; plants epipetric or terrestrial, 
rarely epiphytic ..........................................................................8. E. prestonii 
11. Lamina margin scales stramineous to light yellowish-brown; plants epiphytic 
...................................................................................................2. E. amorimii 
 
4.5. TAXONOMIC TREATMENT 
1. Elaphoglossum amazonicum Atehortúa ex Mickel, Fieldiana, Bot., n.s., 27: 122. 1991. Type: 
Peru. San Martín: Zepelacio, near Moyobamba, [06°02’S, 76°58’W], 1100–1200 m, Oct–
Nov 1993, G. Klug 3330 (holotype: US; isotypes: B, F, GH, K, MO, NY, S).  
(Figs. 2A, 4A, 5F–J) 
 
Stems 1–2 cm diam., short-creeping; stem scales up to 15 mm long, 0.5 mm broad, linear-
lanceolate, fulvous, concolorous, strongly flexuous throughout; phyllopodia ca. 1.5 cm long; 
leaves 45–80 cm long, 5–8 cm broad, fasciculate; petioles 1–10 cm long; petiole scales ca. 4 mm 
long, finely subulate, patent, fulvous to ferruginous toward the costa, mixed with minute, erect, 
glandular hairs on petioles and costae; sterile laminae oblanceolate, chartaceous to 
subcoriaceous, bases long-decurrent, apices acuminate to abruptly cuspidate; veins 1–2 mm 
apart, at 60–70° angle to costa; lamina scales 1–4 mm long, subulate, patent, fulvous to 
ferruginous, especially concentrated on costae and margins, scattered on lamina surfaces; lamina 
surfaces also with simple glandular hairs and branched proscales 0.1–0.4 mm long; fertile leaves 
shorter than the sterile, 1/2–2/3 the length, petioles 3–8.5 cm long, laminae 25–50 cm long, 2–4 
cm broad, narrowly lanceolate; perispores slightly perforate, spiny, with broad continuous folds. 
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Distribution and ecology.—Peru, Bolivia, and western Brazil. Epiphytic in the Amazon 
region of Peru and Bolivia, expanding eastward through riparian forests into Midwestern Brazil, 
490–1200 m. 
 
Additional specimens examined. BRAZIL. Mato Grosso: Alto Araguaia, Rib. Claro 
[córrego Ribeirão Claro], [17°19’S, 53°12’W], ca. 700 m, 15 Feb 1975, Hatschbach et al. 36206 
(MBM, NY, UC). 
 
Elaphoglossum amazonicum belongs to subsection Apoda (sensu Mickel & Atehortúa, 
1980) and can be recognized by the short petioles (1–10 cm long), oblanceolate leaves, and 
lamina indument comprised of simple capitate hairs, tiny branched proscales, and subulate scales 
on both surfaces. It is very similar to E. raywaense, but may be distinguished by the characters 
given in couplet 3 of the key. 
 
2. Elaphoglossum amorimii F. B. Matos & Mickel, sp. nov. Type: Brazil. Bahia: Camacan, 
Fazenda Serra Bonita, 9.7 km W de Camacan na estrada para Jacarecí, daí 6 km SW na 
estrada para RPPN Serra Bonita e torre da Embratel, 15°23’30’’S, 39°33’55’’W, 835 m, 9 
Jul 2005, F. B. Matos, A. Amorim, J. Lima, A. Lobão & S. Sant’Ana 620 (holotype: CEPEC; 
isotype: UPCB).  (Figs. 2B, 4B, 10E–H) 
 
Diagnosis: Elaphoglossum amorimii is similar to E. glaziovii (Fée) Brade in having a 
nearly continuous band of planar scales along the lamina margins and many subulate scales on 
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the petioles and abaxial costae, but in E. glaziovii the petiole and costa scales are stramineous to 
medium brown, whereas in E. amorimii they are dark brown to black. 
 
Stems 0.5–1 cm diam., short-creeping; stem scales up to 7 mm long, 1.5 mm broad, 
lanceolate, brown, concolorous, wrinkled or not, subentire to erose; phyllopodia 0.3–0.9 cm 
long, often obscured by stem scales; leaves 18–70 cm long, 2–7 cm broad, approximate; petioles 
2–17 cm long; petiole scales (0.5–)1–4 mm long, linear-lanceolate, subulate, patent, dark brown 
to black, bases enrolled, apices long-acuminate, margins involute, mixed with tiny branched 
proscales on petioles and costae; sterile laminae broadly oblong or elliptic, chartaceous, bases 
narrowly cuneate to truncate, apices acute to acuminate; veins ca. 2 mm apart, at 65–75° angle to 
costa; lamina scales largely limited to costae and margins, lanceolate scales 0.4–1.2 mm long 
rarely present on lamina surfaces; costa scales similar to petiole scales; margin scales 1–2.5 mm 
long, lanceolate, bases cordate, apices acuminate, margins irregularly toothed, planar, 
stramineous to light yellowish-brown, overlapping to form a nearly continuous band along the 
laminae margins; lamina surfaces also with tiny branched proscales 0.1–0.5 mm long; fertile 
leaves shorter than the sterile, ca. 3/4 the length, petioles longer than those of the sterile leaves, 
laminae 5.5–20 cm long, 1.3–2 cm broad, narrowly oblong; perispores nonperforate, spiny, with 
broad continuous folds. 
Distribution and ecology.—Endemic to Bahia and Espírito Santo, Brazil. Epiphytic in wet 
montane forests, 530–1000 m. 
Etymology.—This new species is dedicated to André M. Amorim, Brazilian botanist, 
professor at Universidade Estadual Santa Cruz, and curator of herbarium CEPEC, for his 
outstanding contributions to the study of plants in southern Bahia, Brazil. 
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Additional specimens examined. BRAZIL. Bahia: Arataca, Serra do Peito de Moça, 
RPPN “Caminho das Pedras”, 15°10’25’’S, 39°20’30’’W, 1000 m, 16 Aug 2006, Matos et al. 
1002 (CEPEC, UPCB); Camacan, Fazenda Serra Bonita, 9.7 km W de Camacan na estrada para 
Jacarecí, daí 6 km SW na estrada para RPPN Serra Bonita e torre da Embratel, 15°23’30’’S, 
39°33’55’’W, 835 m, 3 Mar 2006, Matos et al. 1075 (CEPEC, UPCB). Espírito Santo: 
Cariacica, Reserva Biológica Duas Bocas, localidade de Alegre, 20°17’29’’S, 40°31’10’’W, 600 
m, 18 Jan 2009, Labiak et al. 5178 (RB); Idem, 20°17’32’’S, 40°31’11’’W, 530 m, 14 Jun 2010, 
Salino et al. 14978 (BHCB). 
 
Elaphoglossum amorimii is similar to E. glaziovii and E. prestonii. It differs from E. 
glaziovii by the darker color of the scales on the petioles and costae (dark brown to black vs. 
stramineous to medium brown), a characteristic that it shares with the latter species. From E. 
prestonii it differs by the lighter color of scales on the lamina margin (stramineous to light 
yellowish-brown vs. brown to castaneous). Also, E. amorimii seems to be exclusively epiphytic, 
and its leaves tend to dry a lighter yellow-green color. Elaphoglossum prestonii, on the other 
hand, is usually epipetric or terrestrial, and its leaves tend to dry a darker green. 
 
3. Elaphoglossum brevipetiolatum F. B. Matos & Mickel, sp. nov. Type: Brazil. Espírito 
Santo: Santa Teresa, Nova Lombardia, Reserva Biológica Augusto Ruschi, [19°54’58’’S, 
40°32’31’’W], 900 m, 1 Oct 2002, R. R. Vervloet, E. Bausen, W. Pizziolo & J. Rosini 1112 
(holotype: MBML; isotype: RB).   (Figs. 2A, 8A–F) 
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Diagnosis: A species of Elaphoglossum section Polytrichia distinguished by petioles 
shorter than 1.5 cm long, sterile laminae oblanceolate with a nearly continuous band of ovate 
scales along the margins, and subulate scales lacking altogether. 
 
Stems 0.5–1 cm diam., short-creeping; stem scales up to 7 mm long, 1.2 mm broad, 
lanceolate, brown, concolorous, wrinkled, erose; phyllopodia inconspicuous; leaves 21–30 cm 
long, 3–3.5 cm broad, approximate; petioles nearly absent to 1.5 cm long; petiole scales 1.5–2.5 
mm long, lanceolate, planar, appressed, mixed with tiny branched proscales on petioles and 
costae; sterile laminae oblanceolate, chartaceous, bases decurrent, apices acute to acuminate; 
veins 1–2 mm apart, at 65–75° angle to costa; lamina scales largely limited to costae and 
margins; costa scales similar to petiole scales, not subulate; margin scales 1–1.5 mm long, ovate, 
bases cordate, apices acute to acuminate, margins irregularly toothed, planar, light brown, 
overlapping to form a nearly continuous band along the laminae margins; lamina surfaces also 
with tiny branched proscales 0.1–0.5 mm long; fertile leaves shorter than the sterile, ca. 4/5 the 
length, petioles longer than those of the sterile leaves, laminae 11–19 cm long, ca. 1.5 cm broad, 
narrowly elliptic to oblanceolate; perispores not seen. 
Distribution and ecology.—Endemic to Espírito Santo, Brazil. Elaphoglossum 
brevipetiolatum is known only from five gatherings made in the Augusto Ruschi Biological 
Reserve (formerly Nova Lombardia B.R.). Epiphytic in wet shaded primary forests, 800–900 m. 
Etymology.—The specific epithet is a compound word combining two adjectives in Latin, 
i.e. brevis (short, of small extent) and petiolatus (having a petiole, petiolate). The resulting word 
is a subordinate compound meaning “provided with a short petiole” (Stearn, 2004). 
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Additional specimens examined. BRAZIL. Espírito Santo: Santa Teresa, Nova 
Lombardia, Reserva Biológica Augusto Ruschi, trilha da divisa, saída para Goiapaba-Açu a 
esquerda [19°54’58’’S, 40°32’31’’W], 800 m, 7 Nov 2001, Kollmann et al. 4981 (MBML); 
Idem, [19°54’58’’S, 40°32’31’’W], 11 Apr 2002, Vervloet & Bausen 108 (MBML); Idem, trilha 
da preguiça, 19°54’58’’S, 40°32’31’’W, 830–900 m, 3 Dec 2008, Salino et al. 14073 (BHCB). 
 
Distinctive features of this new species are the extremely short petioles, which can be 
nearly absent to 1.5 cm long, and the planar scales on the costae. No other member of 
Elaphoglossum sect. Polytrichia has this unique combination of characters. In a phylogenetic 
context (Rouhan et al., 2004), the lack of subulate scales should be interpreted as a derived 
condition in sect. Polytrichia. The only other species of this section that lacks subulate scales is 
E. clathratum Matos & R. C. Moran, which was recently described from Ecuador (Matos & 
Moran, 2013). They are further similar by having a nearly continuous band of planar scales on 
the lamina margin, but E. clathratum differs by its long petioles (1/3–1/2 the sterile leaf length), 
broadly oblong or elliptic sterile blades, and absence of lanceolate scales on the costae. 
 
4. Elaphoglossum decoratum (Kunze) T. Moore, Index Fil. 8. 1857. Acrostichum decoratum 
Kunze, Linnaea 9: 25. 1834. Type: Peru. Huánuco: Pampayaco, Jul 1829, E. F. Poeppig s.n. 
(Diar. 1134) (lectotype, designated by Mickel, 1991: MO). 
(Figs. 2C, 4C, 9F–J) 
 
Stems up to 1.2 cm diam., short-creeping; stem scales up to 18 mm long, 0.4–12 mm broad, 
linear, orange, concolorous, irregularly toothed; phyllopodia up to 2 cm long; leaves 30–70 cm 
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long, 6.5–12 cm broad, approximate; petioles 5–25 cm long; petiole scales up to 10 mm long, 
elliptic, patent, orange, bases slightly enrolled, apices obtuse, margins entire, mixed with tiny 
branched proscales on petioles and costae; sterile laminae elliptic, chartaceous, bases broadly 
cuneate, apices acute to cuspidate; veins ca. 2 mm apart, at 60–70° angle to costa; lamina scales 
limited to costae and margins; costa scales similar to petiole scales, but reflexed and gradually 
reduced to ca. 1 mm long distally; margin scales 1.5–2.5 mm, orbiculate to cordiform, bases 
cordate, apices round to acute, margins entire with deciduous glandular projections, planar, 
coppery, tightly overlapping to form a continuous band along the laminae margins; lamina 
surfaces also with appressed, branched proscales 0.1–0.5 mm long; fertile leaves shorter than the 
sterile, ca. 3/4 the length, petioles longer than those of the sterile leaves, laminae 11–25 cm long, 
3–7 cm broad, elliptic; perispores nonperforate, spiny, with broad continuous folds. 
Distribution and ecology.—Guatemala, Nicaragua, Costa Rica, Panama, West Indies, 
Colombia, Venezuela, Guyana, Ecuador, Peru, Bolivia, and Brazil. Labiak 5050 is noteworthy in 
that it establishes a new southern limit (Paraná, ca. 25° S) for this rather widespread species. 
Epipetric, epiphytic, or terrestrial in wet montane forests, 300–2500 m. 
 
Additional specimens examined. BRAZIL. Bahia: Barro Preto, Serra da Pedra Lascada, 
14°46’13’’S, 39°12’10’’W, 600–900 m, 2 Nov 2003, Fiaschi et al. 1788 (CEPEC, MO, NY, 
SPF); Camacan, Fazenda Serra Bonita, 15°23’30’’S, 39°33’55’’W, 835 m, 13 Feb 2005, Matos 
et al. 445 (CEPEC). Espírito Santo: Castelo, Braço do Sul, [20°36’14’’S, 41°11’06’’W], 16 
Aug 1948, Brade 19421 (RB, NY); Santa Teresa, Nova Lombardia, 19°48’19’’S, 40°32’18’’W, 
900 m, 13 Jul 2007, Labiak et al. 4074 (NY, SP, UPCB). Minas Gerais: Catas Altas, Serra do 
Caraça, [20°07’23’’S, 43°27’56’’W], 11 Jun 1884, Glaziou s.n. (P); Mariana, Serra do Frazão, 
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[20°16’16’’S, 43°28’55’’W], 1350 m, 1901, Damazio s.n. (F, GH, MO, NY, P); Ouro Preto, 
Camarinhas, [20°23’07’’S, 43°30’13’’W], 15 Sep 1913, Maublanc 618 (F). Paraná: 
Guaraqueçaba, Reserva Natural Salto Morato, 25°08’38’’S, 48°19’12’’W, 300–800 m, 20 Aug 
2013, Labiak et al. 5505 (UPCB). Rio de Janeiro: Itatiaia, Rio Bonito, [22°29’S, 44°33’W], 900 
m, Sep 1935, Brade 14056 (RB); Petrópolis, 9 Jun 1883, Glaziou 15712 (B, K, P); Santa Maria 
Madalena, Mata da Rifa, [21°57’19’’S, 42°00’29’’W], Nov 1934, Lima 282 (RB). Roraima: 
Uiramutã, Parque Nacional do Monte Roraima, 05°16’19’’N, 60°12’43’’W, 1400 m, 6 Sep 1998, 
Pessoni 348 (UFP, UFRR). São Paulo: Cubatão, Serra de Cubatão, [23°53’43’’S, 46°25’32’’W], 
7 Jan 1907, Schwacke 14150 (GH, MO, NY, RB, UPCB); Santos, Espigão do Curupira, 
[23°56’13’’S, 46°19’30’’W], 700 m, 30 Mar 1875, Mosén 3727 (P, S); Idem, Serra do Mar, 
Estação Alto da Serra, [23°46’18’’S, 46°20’32’’W], 1300 m, Apr 1906, Wacket s.n. [Rosenstock 
Filices Austrobrasilienses, no. 284] (K, M, NY, SP, P, PH, RB, S, US). 
 
This is one of the most distinctive species in Elaphoglossum. In fact, it looks so different 
that it was placed in its own section (i.e., sect. Decorata) by Mickel and Atehortúa (1980). 
Elaphoglossum decoratum can be easily recognized by the broad scales on the petiole and costa, 
which are orange, patent, elliptic, obtuse at the apex, and slightly enrolled at the base. Also, the 
sterile leaves have a characteristic band of orbiculate, planar, and overlapping scales along the 
lamina margin. 
 
5. Elaphoglossum glaziovii (Fée) Brade, Sellowia 18: 99. 1966. Acrostichum glaziovii Fée, 
Crypt. Vasc. Brés. 1: 6. 1869. Type: Brazil. Rio de Janeiro: [Floresta da] Tijuca, 18 Nov 
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1867, A. F. M. Glaziou 2059 (lectotype, designated by Matos, in press: P-00249745; 
isolectotypes: BR, P-00249746, P-00249747, P-00249748). (Figs. 2D, 4D, 9A–E). 
 
Stems 0.4–1.2 cm diam., short-creeping; stem scales up to 15 mm long, 0.3–2 mm broad, 
linear-lanceolate to lanceolate, yellowish to brown, concolorous, wrinkled or not, subentire to 
erose; phyllopodia up to 0.8 cm long, often obscured by stem scales; leaves 18–78 cm long, 2.5–
8 cm broad, approximate; petioles 3–17 cm long; petiole scales up to 6 mm long, linear-
lanceolate, subulate, patent, stramineous to medium brown, mixed with tiny branched proscales 
on petioles and costae; sterile laminae narrowly elliptic to broadly oblong, papyraceous to 
chartaceous, bases decurrent to round, rarely truncate, apices acute to acuminate; veins ca. 2 mm 
apart, at 60–75° angle to costa; lamina scales largely limited to costae and margins; costa scales 
similar to petiole scales; margin scales 1–2.5 mm, ovate to lanceolate, bases cordate, apices 
acute to acuminate, margins irregularly toothed, planar, stramineous to light yellowish-brown, 
overlapping to form a continuous band along the laminae margins; lamina surfaces also with tiny 
branched proscales 0.1–0.5 mm long; fertile leaves shorter than or about the same size as the 
sterile, 1/3–1/1 the length, petioles longer than those of the sterile leaves, laminae 5.5–19 cm 
long, 1.2–4.8 cm broad, elliptic to oblong; perispores nonperforate, granulate, with broad 
continuous folds. 
Distribution and ecology.—Endemic to Brazil, from Bahia to Rio Grande do Sul. It is the 
only species of sect. Polytrichia that has been collected in the islands close to the continent, like 
Ilha Grande (Rio de Janeiro), Ilha do Cardoso (São Paulo), and Florianópolis (Santa Catarina). 




 Additional specimens examined. BRAZIL. Bahia: Barro Preto, Serra da Pedra 
Lascada, 14°46’13’’S, 39°12’10’’W, 600–900 m, 8 Feb 2005, Matos et al. 380 (CEPEC); 
Itacaré, Torre da Embratel, 14°29’59’’S, 39°06’54’’W, 550 m, 17 Oct 1997, Jardim et al. 1133 
(CEPEC, SP, UPCB); Wenceslau Guimarães, Estação Ecológica Nova Esperaça, 13°35’43’’S, 
39°43’18’’W, 27 Jul 2001, Mattos-Silva et al. 4480 (HUEFS). Espírito Santo: Castelo, Parque 
Estadual do Forno Grande, 20°31’28’’S, 41°07’14’’W, 1480 m, 20 Jul 2008, Labiak et al. 4865 
(RB, UPCB); Divino de São Lourenço, Parque Nacional do Caparaó, 20°33’07’’S, 41°45’44’’W, 
1190 m, 10 Feb 2011, Souza et al. 1472 (BHCB); Domingos Martins, Parque Estadual da Pedra 
Azul, 20°26’07’’S, 41°01’20’’W, 1085 m, 6 Dec 2008, Salino et al. 14137 (BHCB). Minas 
Gerais: Antonio Pereira, [20°18’S, 43°29’W], Jun 1907, Damazio 1879 (P, RB); Araponga, 
Parque Estadual da Serra do Brigadeiro, 20°43’S, 42°29’W, 1200–1400 m, 30 Sep 1995, Salino 
2297 (BHCB); Ouro Preto, Córrego do Saboeiro, [20°23’07’’S, 43°30’13’’W], 30 May 1902, 
Schwacke s.n. [ex Herb. Schwacke 14611] (P). Paraná: Guaratuba, Rio Bonito, [25°55’52’’S, 
48°54’31’’W], 100 m, 12 Sep 1963, Hatschbach 10189 (B, HB, HBR, MBM, UPCB); 
Jaguariaíva, [24°15’S, 49°42’W], 740 m, 8 Jun 1914, Dusén 15203 (S); Morretes, Serra da 
Graciosa, 25°20’23’’S, 48°53’35’’W, 1000 m, 10 Jul 2010, Matos et al. 1972 (RB, UPCB). Rio 
de Janeiro: Angra dos Reis, Ilha Grande, [23°08’S, 44°10’W], 22–24 Jul 1915, Rose & Russel 
20370 (NY, US); Guapimirim, Serra dos Órgãos, [22°30’S, 43°03’W], 1500 m, s.d., Luetzelburg 
12959 (M, US, S); Rio de Janeiro, Parque Nacional Floresta da Tijuca, 22°57’06’’S, 
43°16’58’’W, 600 m, 15 Feb 2012, Matos et al. 2059 (NY, P, RB, SP, UPCB). Rio Grande do 
Sul: Santa Cruz, Serra Alegre, [29°43’59’’S, 52°24’52’’W], 1906, Jürgens s.n. [Rosenstock 
Filices Austrobrasilienses, no. 328] (P, US); São Francisco de Paula, Taimbé, [29°26’49’’S, 
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50°34’45’’W], 1000 m, 19 Dec 1950, Sehnem 5193 (HB, RB). Santa Catarina: Blumenau, 
Parque Ecológico Spitzkopf, 27°01’23’’S, 49°07’05’’W, 450–850 m, 4 Jan 2012, Matos & 
Matos 1979 (K, NY, P, RB, SP, UC, UPCB, US); Brusque, Azambuja, [27°05’41’’S, 
48°54’53’’W], 50 m, 25 Nov 1947, Reitz 1950 (HBR, S, US); Rancho Queimado, [27°40’21’’S, 
49°01’18’’W], 27 Jul 1948, Rohr 1066 (B, HB, HBR, NY, US). São Paulo: Iguape, Reserva 
Ecológica de Juréia, [24°20’S, 47°15’W], 15 Aug 1990, Prado et al. 320 (SP); Rio Grande, 
[23°44’38’’S, 46°23’52’’W], Dec 1904, Wacket s.n. [Rosenstock Filices Austrobrasilienses, no. 
4] (B, GH, M, P, S, US); Santos, Sororocaba, [23°30’06’’S, 47°27’29’’W], 15 Dec 1874, Mosén 
3047 (K, R, S). 
 
Elaphoglossum glaziovii is the most common species of E. sect. Polytrichia in Brazil, 
comprising about 50% of all the collections examined for the present study. Unpublished 
molecular phylogenetic results (Matos, in prep.) show that E. glaziovii belongs to a well-defined 
clade of about seven South American species within sect. Polytrichia. The species of this clade 
are defined morphologically by having a nearly continuous band of planar scales on the sterile 
lamina margins (vs. hair-like, subulate ones). The group is difficult taxonomically and includes 
other Brazilian endemics, such as E. amorimii, E. brevipetiolatum, E. prestonii, and E. 
scolopendrifolium. These are distinguished with the dichotomous key presented at the beginning 
of this treatment. 
 
6. Elaphoglossum hybridum (Bory) Brack., U.S. Exped. Filic. 16: 69. 1854. Acrostichum 
hybridum Bory, Voy. Îles Afrique 3: 95. 1804, non Elaphoglossum hybridum (Bory) T. 
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Moore, 1857. Type: Réunion (Bourbon). “Caverne Le Gentil, en allant au piton des Neiges”, 
2160 m, s.d., J. B. G. M. Bory s.n. (holotype: P). (Figs. 1, 2E, 4E, 6A–D) 
Acrostichum lindbergii Mett. ex Kuhn, Linnaea 36: 46. 1869. Elaphoglossum lindbergii (Mett. 
ex Kuhn) Rosenst., Hedwigia 46: 153. 1907. Type: Brazil. [Minas Gerais]: Caldas, Chácara 
do Oliveira, Jan 1855, G. A. Lindberg 537 (lectotype, designated by Matos, in press: B-
200071096; isolectotypes: B-200071099, K). 
Acrostichum hybridum (Bory) Brack. var. minor Baker in Mart., Fl. Bras. 1(2): 574. 1870. Type: 
Brazil. [Rio de Janeiro]: Serra dos Órgãos, s.d., G. Gardner 5925 (holotype: BM). 
 
Stems 0.2–1 cm diam., short-creeping; stem scales ca. 5–12 mm long, 0.2–0.8 mm broad, 
lanceolate, castaneous, concolorous, entire; phyllopodia 1–15 mm long; leaves 4–60 cm long, 1–
6 cm broad, approximate; petioles 1–30 cm long; petiole scales 1.5–5 mm long, subulate, patent, 
castaneous, mixed with simple capitate and branched hairs on petioles and costae; sterile laminae 
extremely variable, ovate to narrowly ovate, elliptic, or oblong, chartaceous to subcoriaceous, 
bases truncate, round or cuneate, apices acute to acuminate; costae prominent throughout; veins 
ca. 1–2 mm apart, at 60–70° angle to costa; lamina scales 0.5–3 mm long, subulate, patent, 
castaneous, concentrated on costae and margins, rarely present on lamina surfaces; lamina 
surfaces also with simple glandular hairs and branched proscales 0.1–0.4 mm long; fertile leaves 
shorter than the sterile, 1/2–2/3 the length, petioles 1–17 cm long, laminae 0.6–14 cm long, 0.6–
2.5 cm broad, oblong to elliptic; perispores nonperforate, granulate, with broad continuous folds. 
Distribution and ecology.—South America, Tristan da Cunha, Inaccessible Island, Gough 
Island, Bioko, Africa, Comoros, Madagascar, Réunion, and Mauritius. In Brazil, this species is 
known from Bahia, Goiás, Minas Gerais, Rio de Janeiro, São Paulo, Paraná, Santa Catarina, and 
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Rio Grande do Sul. Epipetric on mossy rocks and boulders (rarely terrestrial), growing either 
exposed to the sun or in more sheltered situations, 100–2400 m. Plants from the remote Tristan 
da Cunha archipelago have also been reported as epiphytic on the trunk-like stems of Blechnum 
palmiforme (Thouars) C. Chr. (Roux, 1993). 
 
Additional specimens examined. BRAZIL. Bahia: Abaíra, Tijuquinho, 13°16’S, 
41°54’W, 1760 m, 21 Feb 1992, Stannard & Queiroz H52136 (CEPEC, HUEFS, K, MBM, NY, 
SP, SPF); São Bento das Lages, [11°42’41’’S, 51°27’39’’W], Feb 1913, Luetzelburg 2360 (M). 
GOIÁS: São João da Aliança, Serra Geral do Paraná, [14°45’S, 47°30’W], 1120 m, 21 Mar 1973, 
Anderson et al. 7522 (HB, MO, NY, UB). Minas Gerais: Belo Horizonte, Barreiro, 
[22°03’29’’S, 44°01’15’’W], 13 Sep 1996, Salino 2798 (NY); Caldas, Pocinhos do Rio Verde, 
Pico da Pedra Branca, 21°58’41’’S, 46°21’59’’W, 1660 m, 13 Feb 2013, Matos & Canestraro 
2220 (NY, UPCB); Ouro Preto, [20°23’07’’S, 43°30’13’’W], 26 Sep 1902, Schwacke 14984 (P). 
Paraná: Jaguariaíva, [24°15’S, 49°42’W], [740 m], 28 Oct 1910, Dusén 10620 (B, S). Rio de 
Janeiro: Araras, morro Bolo de Milho, [22°30’18’’S, 43°10’44’’W], 700–800 m, 27 Apr 1969, 
Sucre & Braga 2824 (K, NY); Resende, Parque Nacional do Itatiaia, 22°23’28’’S, 44°40’25’’W, 
2300 m, 12 Feb 2013, Matos et al. 2215 (B, BHCB, GH, K, MBM, MO, NY, P, R, RB, SP, UC, 
UPCB, US, VT); Teresópolis, Serra dos Órgãos, [22°26’56’’S, 42°59’06’’W], Oct 1872, Glaziou 
3321 (K, P, S). Rio Grande do Sul: Gravataí, Morro Itacolomi, [29°51’15’’S, 50°58’27’’W], 
100 m, 12 Jan 1950, Sehnem 4216 (B, FLOR, GH, PACA, RB); Piratini, Serra dos Tapes, 
[31°26’52’’S, 53°06’14’’W], 12 Dec 1892, Lindman A893 [Exped. I. Regnell. Filic.] (BM, US, 
S); Rio Pardo, Fazenda Leitão, [29°59’23’’S, 52°22’41’’W], 50 m, Dec 1906, Jürgens s.n. 
[Rosenstock Filices Austrobrasilienses no. 149] (HB, HBR, K, M, NY, P, PH, R, S, US). Santa 
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Catarina: Grão-Pará, Serra do Corvo Branco, 28°03’S, 49°21’W, 1300 m, 20 Jan 2012, Matos 
& Matos 2021 (NY, UPCB); Lages, [27°50’44’’S, 50°18’35’’W], 1909, Spannagel s.n. (S). São 
Paulo: Analândia, Serra do Cuscuzeiro, [22°08’S, 47°40’W], 920 m, 24–26 Apr 1987, Salino 91 
(NY); [Atibaia], Serra do Itapetinga, [23°13’49’’S, 46°32’07’’W], 1000 m, 26 Jun 1914, Brade 
& Tamandaré 7606 (HB, NY, S, SP, US); Iguape, Serra dos Itatins, [24°20’S, 47°15’W], 1000 
m, Mar 1924, Brade s.n. (HB). 
 
This is one of the most widely distributed and variable species of Elaphoglossum sect. 
Polytrichia. It is also the only species of this section occurring outside the Neotropics. The 
phenotypic plasticity of the sporophytes of E. hybridum is overwhelming, even within small 
populations, with the sterile leaves ranging from ovate to oblong, and 4–60 cm long. Field 
observations have indicated that these morphological variations are strongly correlated to 
environmental conditions (Fig. 1). Nevertheless, the castaneous stem scales, the acute to 
acuminate lamina apex, and the presence of simple capitate glandular hairs on the petiole, costa, 
and lamina (especially towards the base) are constant within the specimens of this taxon. The 
name Elaphoglossum erinaceum (Fée) T. Moore, which was based on a plant from the West 
Indies, has often been used to distinguish the tropical American plants from the ones elsewhere. 
It differs from E. hybridum, however, by its stem scales that are larger (0.9–3.5 mm vs. 0.2–0.8 
mm broad at the base), linear to linear-lanceolate (vs. lanceolate), and yellowish brown (vs. 
castaneous). 
 
7. Elaphoglossum polyblepharum Mickel, Ann. Missouri Bot. Gard. 78: 259. 1991. Type: 
Venezuela. Amazonas: Dpto. Atures, top of plateau, west side of valley of Río Coro-Coro, 8 
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km NNW of settlement of Yutaje, sandstone lajas and adjacent forest, W of Serranía de 
Yutaje, 05°41’N, 66°08’30’’W, 900–1000 m, 1 Mar 1987, R. Liesner & B. Holst 21517 
(holotype: NY; isotype: MO).    (Figs. 2E, 4G, 6J–M) 
 
Stems 0.2–0.8 cm diam., short-creeping; stem scales ca. 5 mm long, 0.4 mm broad, linear, 
orange, concolorous, entire; phyllopodia inconspicuous, often obscured by stem scales; leaves 
16–40 cm long, 2.5–4.5 cm broad, approximate; petioles 4–12 cm long; petiole scales 1–5 mm 
long, subulate, patent, ferruginous, without erect glandular hairs on petioles and costae; sterile 
laminae narrowly elliptic, papyraceous to chartaceous, bases cuneate, apices caudate; veins ca. 
1–2 mm apart, at 70° angle to costa; lamina scales 1–3 mm long, subulate, patent, ferruginous, 
more concentrated on costae and margins, extensively distributed on abaxial surfaces, lacking on 
adaxial surfaces; lamina surfaces also with appressed, branched proscales 0.1–0.4 mm long; 
fertile leaves shorter than the sterile, 1/2–3/4 the length, petioles a little bit longer than those of 
the sterile leaves, laminae 6–12 cm long, 1–1.6 cm broad, narrowly elliptic; perispores perforate, 
spiny, with discontinuous folds. 
Distribution and ecology.—Venezuela and Brazil (first record). This species has also been 
reported from Bolivia (Rojas, 2002), but we did not find a voucher to confirm this report. The 
Brazilian specimens are all from Serra Curicuriari, which is an outlier of the Guiana Shield. 
Epipetric, 50–1670 m. 
 
Additional specimens examined. BRAZIL. Amazonas: [São Gabriel da Cachoeira], 
Basin of Rio Negro, Foothills of Serra Curicuriari, [00°20’S, 66°50’W], 5 Nov 1971, Prance et 
al. 16153 (F, INPA, NY, US); [São Gabriel da Cachoeira], Rio Negro, Serra Curicuriari, 
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cachoeira do igarapé Arabu no pé da Serra, [00°20’S, 66°50’W], 10 Jul 1979, Maia et al. 536 
(INPA, NY); São Gabriel da Cachoeira, trilha para o alto da Serra do Curicuriari, 00°14’03’’S, 
66°51’22’’W, 50–1060 m, 28 Jul 2008, Fiaschi et al. 3243, 3250 (SPF). 
 
Elaphoglossum polyblepharum can be distinguished from all other species of 
Elaphoglossum by its distinctive combination of orange stem scales, narrowly elliptic lamina 
with subulate scales on abaxial surface, lack of hydathodes, and absence of simple capitate hairs. 
This rare species was collected for the first time in Brazil over 40 years ago. The specimens, 
however, were readily misidentified and got lost in herbaria under different names (e.g., E. 
lindbergii and E. raywaense). 
 
8. Elaphoglossum prestonii (Baker) J. Sm., Ferns Brit. For. (ed. 2) 298. 1877. Acrostichum 
prestonii Baker, Gard. Chron. 1872: 1555. 1872. Acrostichum insigne Fée, Crypt. Vasc. 
Brésil 2: 6. 1873, nom. illeg. superfl. Type: Brazil. Rio de Janeiro: “Itatiaia, prope Campo 
Bello”, [22°20’S, 44°35’W], 7 Jun 1871, A. F. M. Glaziou 5367, pro parte (lectotype, 
designated by Matos, in press: K-000994040; isolectotypes: B, K-000501504, P-00249771, 
P-00249772, P-00249773, P-00249774, S). 
(Figs. 2F, 4H, 10A–D) 
 
Stems up to 1.2 cm diam., short-creeping; stem scales up to 9 mm long, 0.5–2 mm broad, 
linear-lanceolate to lanceolate, brown, concolorous, wrinkled or not, irregularly toothed; 
phyllopodia ca. 1 cm long, often inconspicuous; leaves up to 90 cm long, 3–8 cm broad, 
approximate; petioles 8–30 cm long; petiole scales 0.8–6 mm long, linear-lanceolate to 
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lanceolate, subulate or enrolled only at the base, patent, dark brown to black, mixed with tiny 
branched proscales on petioles and costae; sterile laminae oblong, papyraceous to chartaceous, 
bases broadly cuneate to truncate, apices acute; veins ca. 2 mm apart, 65–75° angle to costa; 
lamina scales largely limited to costae and margins; costa scales similar to petiole scales; margin 
scales 1–2.5 mm, ovate to lanceolate, bases cordate, apices acuminate, margins denticulate, 
planar, brown to castaneous, tightly overlapping to form a continuous band along the laminae 
margins; lamina surfaces also with tiny branched proscales 0.1–0.5 mm long; fertile leaves 
shorter than the sterile, 1/2–3/4 the length, petioles usually longer than those of the sterile leaves, 
laminae 10–15 cm long, (0.8–)2–3 cm broad, oblong; perispores nonperforate, spiny, with broad 
continuous folds. 
Distribution and ecology.—Endemic to SE Brazil. Epipetric or terrestrial (only one 
specimen recorded as epiphytic) in wet montane forests, 1000–2100 m. 
 
Additional specimens examined. BRAZIL. Espírito Santo: Castelo, Parque Estadual do 
Forno Grande, 20°31’37’’S, 41°06’06’’W, 1250–1600 m, 15 Dec 2008, Labiak et al. 4968 (RB, 
UPCB); Serra, Estação Biológica Mestre Álvaro, [20°07’44’’S, 40°18’28’’W], 800 m, 21 Nov 
1982, Pirani et al. 168 (SP). Minas Gerais: Passa Quatro, Estação Florestal da Mantiqueira, 
[22°23’24’’S, 44°58’01’’W], 1000 m, Dec 1948, Vidal 1732, 1932 (R). Rio de Janeiro: Itatiaia, 
Serra do Itatiaia, [22°20’S, 44°35’W], 1800 m, Sep 1913, Tamandaré et al. 6555 (SP, SPF); 
Itatiaia, Parque Nacional do Itatiaia, Pinheiral, [22°20’S, 44°35’W], 2100 m, Mar 1937, Brade 
15514 (GH, MO, NY, RB); Resende, Parque Nacional do Itatiaia, 22°25’40’’S, 44°37’11’’W, 
1100 m, 8 Feb 2012, Matos et al. 2050 (NY, UPCB). São Paulo: Iguape, Rio Peroupava, 
[24°42’28’’S, 47°33’18’’W], Aug 1927, Brade 8486 (GH, HB, NY, PH, R, SP, SPF). 
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Elaphoglossum prestonii is very similar to E. glaziovii, and their collections are often 
misidentified in herbaria. Elaphoglossum glaziovii differs by petiole and costa scales stramineous 
to medium brown, lamina margin scales stramineous to light yellowish-brown, and laminae that 
tend to dry a light yellow-green. In E. prestonii the petiole and costa scales are dark brown to 
black, the lamina margin scales are brown to castaneous, and the laminae tend to dry a darker 
green (see comments under E. amorimii for a comparison with that species). 
 
9. Elaphoglossum raywaense (Jenman) Alston, Bol. Soc. Brot., ser. 2, 32: 24. 1958. 
Acrostichum raywaense Jenman, Ferns Brit. W. Ind. 18: 341. 1909. Type: Guyana. 
Demerara: Mt. Raywa and upper parts of Isorooroo River, 1897, G. S. Jenman 1858 
(lectotype, first step designated by Mickel, 1991 and second step here designated: NY-
00214456; isolectotype: NY-00214457).   (Figs. 2A, 4I, 5A–E) 
Acrostichum apodum Kaulf. var. sprucei Baker in Mart., Fl. Bras. 1(2): 578. 1870. Type: [Brazil. 
Amazonas: São Gabriel da Cachoeira], “prope San Gabriel da Cachoeira, ad Rio Negro, 
Brasiliae borealis”, Jan–Aug 1852, R. Spruce 2186 (lectotype, designated by Matos, in press: 
K-000898850; isolectotypes: B-200071758, B-200072410, BM, BR, CGE-13097, CGE-
13098, CGE-13099, GH, K-000898849, P-01464083, P-01464084, P-01464085, US-
00067318, US-01100827). 
 
Stems 0.3–1 cm diam., short-creeping; stem scales 5–8 mm long, 0.2–0.5 mm broad, linear-
lanceolate, fulvous to ferruginous, resinous and darker toward the tip (bicolorous), slightly 
sinuous but with flexuous apices; phyllopodia up to 1 cm long, often obscured by stem scales; 
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leaves 15–65 cm long, 2.5–6 cm broad, fasciculate; petioles 0.5–1 cm long; petiole scales 3–5 
mm long, finely subulate, patent, fulvous to ferruginous, mixed with minute, erect, glandular 
hairs on petioles and costae; sterile laminae oblanceolate, chartaceous, bases long-decurrent, 
apices acuminate to long-caudate; veins ca. 0.8 mm apart, at 65° angle to costa; lamina scales 1–
4 mm long, finely subulate, patent, fulvous to ferruginous, abundant on costae, margins, and both 
lamina surfaces; lamina surfaces also with simple glandular hairs and branched proscales 0.1–0.5 
mm long; fertile leaves shorter than the sterile, 1/2–2/3 the length, petioles about equal to those 
of the sterile leaves, laminae ca. 13–32 cm long, 1–2.5 cm broad, narrowly lanceolate; perispores 
slightly perforate, spiny, with broad continuous folds. 
Distribution and ecology.—Colombia, Venezuela, Guyana, Suriname, French Guiana, 
Ecuador, Peru, Bolivia, and Brazil. Epiphytic in the Amazon rainforest, 90–1200 m. 
 
Additional specimens examined. BRAZIL. Acre: Cruzeiro do Sul, Comunidade Assis 
Brasil, 07°31’17’’S, 72°51’15’’W, 0–200 m, 23 Oct 2001, Prado et al. 1314 (SP, UFACPZ); 
Mâncio Lima, Parque Nacional da Serra do Divisor, 07°21’30’’S, 73°40’30’’W, 10 May 1996, 
Daly et al. 8948 (NY, UFACPZ); Idem, 13 Nov 2007, Goldenberg et al. 985 (RB, UPCB). 
Amazonas: Manaus, Reserva Florestal Adolpho Ducke, 02°53’S, 59°58’W, 90 m, 14 Mar 1995, 
Prado et al. 585 (INPA, K, NY, SP); Manaus, Reserva Experimental, km 60, Manaus-Caracarai 
Road, [02°36’S, 60°11’W], 1975, Conant et al. 1001 (GH); Presidente Figueiredo, Biological 
Reserve of Uatuma, 01°13’48’’S, 59°12’36’’W, 15 Jul 2006, Zuquim & Figueiredo 66 (INPA). 
Pará: “Tanaii, ad Rio Acara, juxta Para”, [01°40’S, 48°25’W], Jul–Sep 1849, Spruce s.n. (CGE, 
K, P). Roraima: Serra dos Surucucus, [02°47’12’’N, 63°39’37’’W], 20 Feb 1969, Prance et al. 
10113, pro parte (NY). 
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Elaphoglossum raywaense can be confused with E. apodum by the shape of its leaves and 
disposition of indument on the lamina. However, E. apodum is limited to the West Indies and 
differs by larger stem scales (5–28 x 0.3–1.5 mm vs. 5–8 x 0.2–0.5 mm), which are pinkish-
yellow and concolorous (vs. darker and resinous towards the apex, i.e., bicolorous). The 
perispore surface is also different between the two species, being smoother amid broad ridges in 
E. apodum (see spore images at http://www.plantsystematics.org/). 
 
10. Elaphoglossum scolopendrifolium (Raddi) J. Sm., Bot. Mag. 72: 17. 1846. Acrostichum 
scolopendrifolium Raddi, Pl. Bras. Nov. Gen. 1: 4. 1825. Type: Brazil. Rio de Janeiro: 
Mandioca, s.d., G. Raddi s.n. (lectotype, designated by Pichi Sermolli & Bizzarri, 2005: PI 
!; isolectotypes: BR, FI n.v., PI "). (Figs. 2B, 4J–K, 7A–H) 
Acrostichum amplissimum Fée, Crypt. Vasc. Brés. 1: 5. 1869. Elaphoglossum amplissimum (Fée) 
Christ, Bull. Herb. Boissier, sér. 2, 2(3): 328. 1902. Type: Brazil. Rio de Janeiro: [Angra dos 
Reis], Serra do Ariro, 19 Jun 1868, A. F. M. Glaziou 2436 (lectotype, designated by Matos, 
in press: P-00249820; isolectotypes: P-00249821 p.p., P-00249822, P-00249823). 
 
Stems up to 1.2 cm diam., short-creeping; stem scales up to 20 mm long, 2.5 mm broad, linear 
to linear-lanceolate, yellowish to brown, concolorous, entire to subentire; phyllopodia up to 1 cm 
long, usually obscured by stem scales; leaves up to 100 cm long, 4–10.5 cm broad, approximate; 
petioles to 28 cm long; petiole scales 1.5–15 mm long, linear-lanceolate, subulate or enrolled 
only at the base, patent, tawny, sometimes bicolorous with a darker castaneous base, mixed with 
tiny branched proscales on petioles and costae; sterile laminae broadly oblong, chartaceous, 
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bases broadly cuneate, round or truncate to strongly cordate, apices acute to acuminate; veins ca. 
2 mm apart, at 60–75° angle to costa; lamina scales limited to costae and margins; costa scales 
to 12 mm long, subulate, patent, tawny to black; margin scales (0.5–)1–8 mm long, ovate to 
lanceolate, bases cordate, apices acute to attenuate, margins subentire, planar to subulate, 
appressed to patent, fulvous to tawny; lamina surfaces also with tiny branched proscales 0.1–0.5 
mm long; fertile leaves shorter than the sterile (but slightly longer in one specimen), 1/2–3/4 the 
length, petioles longer than those of the sterile leaves, laminae 13.5–24 cm long, 2.2–4.7 cm 
broad, oblong to elliptic; perispores nonperforate, spiny, with broad continuous folds. 
Distribution and ecology.—Endemic to Rio de Janeiro and São Paulo, Brazil. Epipetric or 
epiphytic in wet coastal forests, 40–1050 m. 
 
Additional specimens examined. BRAZIL. Rio de Janeiro: Paraty, APA Cairuçu, Morro 
do Corisco, 23°16’54’’S, 44°47’05’’W, 450 m, 3 Feb 2012, Matos & Matos 2031 (B, BHCB, 
GH, K, L, MBM, MO, NY, P, R, RB, S, SP, SPF, UC, UPCB, US, VT); Petrópolis, Serra da 
Estrela, [22°30’18’’S, 43°10’44’’W], Oct 1910, Luetzelburg 6864 (HB, M, S); Santa Maria 
Madalena, Pedra da República, [21°57’S, 42°00’W], Dec 1936, Lima 24 (RB). São Paulo: 
Cunha, Parque Estadual da Serra do Mar, Núcleo Cunha, 23°14’01’’S, 45°01’28’’W, 1060 m, 20 
Feb 2013, Matos & Matos 2253 (B, CEPEC, GH, K, MBM, MO, NY, P, R, RB, SP, UC, UPCB, 
US, VT); Iguape, Serra de Paranapiacaba, [23°46’18’’S, 46°20’24’’W], 600 m, Oct 1925, Brade 
8390 (GH, HB, MBM, NY, R, RB); São Luiz do Paraitinga, Parque Estadual da Serra do Mar, 




Like many other species of section Polytrichia, Elaphoglossum scolopendrifolium varies 
considerably in leaf shape, size, and indument. Particularly interesting is the lamina base shape, 
which can be broadly cuneate, round, truncate, subcordate or strongly cordate. All of these 
shapes were observed in a heteroblastic series, either on different sporophytes or on leaves of the 
same individual, within a small population studied in Rio de Janeiro (Matos, pers. obs.). The leaf 
scales are also extremely variable in color and shape, from concolorous to bicolorous on the 
petiole, and from planar to subulate on the lamina margin. We were able to distinguish two 
extreme forms of this species (see Fig. 7A–H). However, examination of herbarium specimens 
revealed a complete intergradation of characters between the two, making it impossible to 
separate them. In fact, we suspect from our field observations that one of the extremes (i.e., Fig. 
7E–H) is a precociously fertile form of the other (i.e., Fig. 7A–D). 
The specimens of Elaphoglossum scolopendrifolium with subulate scales on the lamina 
margins (Fig. 7E-H) are quite distinct and readily recognizable, but when the marginal scales are 
planar, this species can be confused with E. glaziovii. Specimens of E. scolopendrifolium with 
planar scales differ by truncate to strongly cordate lamina bases, whereas E. glaziovii has 
decurrent, cuneate or rounded lamina bases. In the very few cases where E. glaziovii had truncate 
lamina bases, the plants differed by being terrestrial (vs. epiphytc or epipetric). 
 
11. Elaphoglossum ulei Christ, Neue Denkschr. Allg. Schweiz. Ges. Gesammten Naturwiss. 
114. 1899. Type: Brazil. Santa Catarina: [Lages], “An einer felsenwand bei Minas”, 
[27°47’S, 49°29’W], Jun 1890, E. H. G. Ule 327 (lectotype, designated by Matos, in press: 
P-00249984; isolectotypes: B, P-00249985).  (Figs. 2F, 4L, 6E–H) 
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Elaphoglossum spannagelii Rosenst., Hedwigia 46: 153. 1907. Type: Brazil. Santa Catarina: 
Lages, Sep 1904, P. C. Spannagel 2 (lectotype, designated by Matos, in press: S; 
isolectotypes: HB, HBR, R, UC). 
 
Stems 0.1–0.3 cm diam., short-creeping; stem scales ca. 2.5–6 mm long, 0.4–1 mm broad, 
lanceolate, castaneous, concolorous, entire; phyllopodia inconspicuous; leaves 8–25 cm long, 
1.5–4 cm broad, approximate; petioles 3–15 cm long; petiole scales 2–4 mm long, subulate, 
patent, castaneous, mixed with simple capitate and branched hairs on petioles and costae; sterile 
lamina broadly oblong to elliptic, chartaceous, bases cuneate, apices round; costae prominent up 
to 2/3 of the lamina; veins ca. 1–2 mm apart, at 60–70° angle to costa; lamina scales 1.5–3 mm 
long, subulate, patent, castaneous, limited to costae and margins; lamina surfaces also with 
simple glandular hairs and branched proscales 0.1–0.3 mm long; fertile leaves shorter than the 
sterile, 1/2–2/3 the length, petioles 3–8 cm long, laminae 1.5–5 cm long, 0.8–1.5 cm broad, 
oblong to elliptic; perispores nonperforate, spiny, with broad continuous folds. 
Distribution and ecology.—Endemic to Santa Catarina, Brazil. Epipetric on steep 
sandstone cliffs in the Araucaria Forest of southern Brazil, 900–1030 m. 
 
Additional specimens examined. BRAZIL. Santa Catarina: Itaiópolis [formerly Colônia 
Lucena or Vila Nova, in Paraná State], [26°20’15’’S, 49°54’22’’W], 940 m, 1903, Wielewski s.n. 
(NY, S); Lages, “ad ripas umbrosas flum. Rio do Caveiras”, [27°50’44’’S, 50°18’35’’W], Mar 
1905, Spannagel s.n. [Rosenstock Filices Austrobrasilienses, no. 3] (B, BM, LE, LIL, M, NY, P, 
R, S, US); Urubici, RPPN Leão da Montanha, 28°00’51’’S, 49°22’19’’W, 1027 m, 13 Nov 2011, 
Gasper et al. 2958 (FURB). 
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This rare and narrow endemic species is a segregate of Elaphoglossum hybridum, from 
which it differs by the round lamina apices (vs. acute to acuminate), sterile lamina costa 
prominent to 2/3 of the lamina (vs. prominent all the way to the apex), and spiny perispores (vs. 
granulated). 
 
Species excluded from the Brazilian flora 
Elaphoglossum apodum (Kaulf.) Schott ex J. Sm., J. Bot. (Hooker) 4: 148. 1841.  
Distribution: Limited to the Greater and Lesser Antilles. 
Reported from Brazil by Baker (1870), Fée (1869), Christ (1899), Brade (1961), and 
Windisch and Kieling-Rúbio (2010). However, the specimens from Brazil represent 
Elaphoglossum raywaense. 
 
Elaphoglossum beitelii (Mickel) A. Rojas, Revista Biol. Trop. 50: 984. 2003. 
Distribution: Probably limited to Venezuela. 
This species was erroneously recorded in Brazil by Carvalho et al. (2012) as 
Elaphoglossum crispatum Mickel var. beitelii Mickel. The specimen, collected in “Pico da 
Neblina National Park” (Carvalho et al. 293, INPA), differs from the type of E. beitelii by 
oblanceolate laminae with long-decurrent bases, short petioles, presence of hydathodes, and 
whitish fungal patches on the surfaces of lamina. Based on these characters, the material would 
fit in the traditional circumscription of Elaphoglossum sect. Setosa (Christ) Mickel & Atehortúa 
(Mickel & Atehortúa, 1980). It is a good match for the type of E. boragineum (Sodiro) Christ. 
 
 221 
Elaphoglossum erinaceum (Fée) T. Moore, Index Fil. 9. 1857. 
Distribution: West Indies, Mexico, Central America, and South America. 
Reported from Brazil by Baker (1870), Fée (1873), Brade (1961), and Windisch & Kieling-
Rúbio (2010) as a misidentification of Elaphoglossum hybridum. See comments under E. 
hybridum for a comparison with that species. 
 
Elaphoglossum ornatum (Mett. ex Kuhn) Christ, Neue Denkschr. Allg. Schweiz. Ges. 
Gesammten Naturwiss. 36: 38. 1899. Distribution: Endemic to Venezuela. (Fig. 4F) 
This name has been widely used in Brazil ever since Christ (1899) published his classic 
monograph. The most similar species are Elaphoglossum amorimii, E. glaziovii, and E. prestonii. 
The morphological differences among them are few and subtle, but E. ornatum is recognizable 
by its more slender stems (up to 0.3 cm vs. 0.4–1.2 cm diam. without the scales) and lamina 
margin scales lanceolate with entire margins (vs. ovate to lanceolate with conspicuously toothed 
margins). Elaphoglossum heteroglossum Mickel is a heterotypic synonym of E. ornatum. 
 
Elaphoglossum propinquum (Mett. ex Kuhn) Christ, Neue Denkschr. Allg. Schweiz. Ges. 
Gesammten Naturwiss. 36: 115. 1899. 
This name, which was reported from Brazil by Rojas (2002), is a synonym of 
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4.7. APPENDIX 1 
LIST OF COLLECTOR’S NAMES AND NUMBERS 
The number in parentheses refers to the species numbers assigned in the taxonomic treatment. 
Boldface indicates types. 
 
Almeida, T. E.: 2570, 2621 (9); 2837 (6); 2855 (5) 
Almeida-Neto, M.: 127 (10) 
Amorim, A. M.: 4248 (5) 
Anderson, W. R.: 7522 (6) 
Andrade, I. M.: 838 (5) 
Araújo, I.: 255 (9) 
Arruda, A. J.: 4 (5); 47, 112 (6); 130 (5) 
Athayde, F. P.: 119, 229, 266 (5) 
Badini, J.: 29 (6); 34 (4) 
Barcia, J.: 905 (5) 
Barros, W. D.: 693 (8) 
Barros, F.: 790, 929 (5) 
Belo, W.: 517 (5) 
Borges, R. A.: 527 (5) 
Borgo, M.: 2472 (5) 
Brade, A. C.: 5024 (5); 5288 (4); 6555 (8); 7606 (6); 8388, 8390 (5); 8390 (10); 8480 (5); 8486 
(8); 8595, 8613 (5); 8632 (10); 9292, 9381 (6); 9426 (5); 9427 (6); 9548, 9555 (10); 9656 (6); 
9728, 9819 (5); 9870 (6); 10246 (8); 10253 (5); 10388 (8); 10808 (6); 10868 (5); 11536 (6); 
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11645 (5); 12080 (10); 14056 (4); 14933, 14934 (10); 15207 (5); 15514 (8); 15515, 15516, 
16284 (6); 16465, 16725 (5); 17101 (6); 17348 (10); 17973 (6); 19244 (8); 19421 (4); 21117 (5) 
Burchell, W. J.: 5152 (6) 
Cadorin, T. J.: 243 (5) 
Campos Porto, P.: 2244 (8) 
Christenhusz, M.: 4706 (5); 4812 (4); 4923 (10); 4989 (5) 
Conant, D. S.: 879, 1001 (9) 
Condack, J. P.: 337 (8); 446 (4); 519 (6); 606 (8); 623 (6) 
Cordeiro, I.: 727 (5) 
Costa, M. A.: 239, 526 (9) 
Daly, D.: 8948 (9) 
Damasceno, E. R.: 247 (5); 395 (8) 
Damazio, L. B.: 230, 710, 730 (4); 1024 (6); 1879, 1931 (5) 
Dittrich, V. A.: 379, 452, 453 (5) 
Dombrowski, L. T.: 2887, 4496, 7481, 11390 (5) 
Dunaiski, A.: 2266 (5) 
Dusén, P. K.: 669 (6); 778, 2158, 3793, 7492, 8485 (5); 10620 (6); 13516, 14312, 14409, 15203 
(5); 18102 (4) 
Dutra, J.: 3 (6) 
Edwall, G.: 4690 (5); s.n. [Comm. Geogr. Geol. de São Paulo, no. 4691] (4) 
Eiten, G.: 2082 (5) 
Engelmann, R.: 172 (5) 
Farney, C.: 2485 (10) 
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Fiaschi, P.: 1788 (4); 3050 (10); 3243, 3250 (7); 3829, 3889, 3896 (6) 
Figueredo, J.: 80 (6) 
Filho, A. C.: 2020 (5) 
Forbes, J.: 155 (10) 
Forzza, R. C.: 1209 (6) 
Foster, M.: 685 (4) 
Gardner, G.: 5925 (6) 
Gasper, A. L.: 844 (5); 2958 (11) 
Gatti, A. L.: 89, 255, 344 (5) 
Gaudichaud, C.: s.n. B-200071871 (10) 
Gerdes, E.: 105 (5) 
Glaziou, A.: 950 (10); 2059 (5); 2436 (10); 3320, 3321, 4363, 4366 (6); 5366 (5); 5366 P-
01405612 (6); 5367, pro parte (8); 5368 (6); 12281 (10); 15712 (4) 
Goebel, K.: s.n. M-15633 (4) 
Goldenberg, R.: 985 (9) 
Handro, O.: 523, 544 (5); 673 (10); 749 (4); 1215 (5) 
Hans: 10 (5) 
Hatschbach, G.: 10189, 13596, 14458, 17808, 19489, 20307, 20727, 20915b, 22408, 25727, 
27570 (5); 33070 (1); 46065, 48792, 53731 (5) 
Hunt, D. R.: 6339 (5) 
Jardim, J. G.: 1133 (5) 
Jascone, C. E.: 711, 791 (10) 
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Jürgens, C.: 75, 166, 331, s.n. [Rosenstock, Filices Austrobrasilienses no. 149], s.n. [Rosenstock, 
Filices Austrobrasilienses no. 277] (6); 751, s.n. [Rosenstock, Filices Austrobrasilienses no. 328] 
(5) 
Kirizawa, M.: 1484 (5) 
Klein, R. M.: 7646, 9260 (5) 
Koczicki, C.: 184 (5) 
Kollmann, L.: 4870A (4); 4981 (3) 
Kozera, C.: 1232, 1233 (5) 
Krieger, L.: 24099 (4) 
Kuhlmann, J. G.: s.n. RB-7625 (10) 
Labiak, P. H.: 231, 343 (5); 986 (10); 1005 (5); 1101 (4); 2049, 3235 (5); 4074 (4); 4281 (5); 
4427, 4490, 4510 (6); 4581a (8); 4865 (5); 4968 (8); 5178 (2); 5505 (4) 
Langsdorff, G. H.: s.n. P-01405572 (6); s.n. P-01380589, s.n. P-01380590 (10) 
Leite, J. E.: 2481, 3147, 3885 (6) 
Lima, J. S.: 24, 70 (10); 282 (4) 
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FIG. 1. Morphological variation within a population of Elaphoglossum hybridum from Rio de 
Janeiro. All specimens are fertile and were collected on the same road bank. The smaller plants 
were growing exposed to the sun on a rock nearly deprived of organic substrate. The larger ones 
were found less than 5 m apart, but in a more protected shaded spot. (From Matos et al. 2215) 
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FIG. 2. Distribution maps of Elaphoglossum sect. Polytrichia in Brazil. 
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FIG. 3. Boxplot depicting elevational ranges (in meters) of all species belonging to 
Elaphoglossum sect. Polytrichia in Brazil. The lines extending from the boxes (whiskers) 












FIG. 4. Spores of Elaphoglossum sect. Polytrichia. A. E. amazonicum (Hatschbach 36206, 
MBM). B. E. amorimii (Matos 620, CEPEC). C. E. decoratum (Wacket s.n., SP). D. E. glaziovii 
(Glaziou 2059, P). E. E. hybridum (Matos 2057, NY). F. E. ornatum (Engel 201, B). G. E. 
polyblepharum (Fiaschi 3250, SPF). H. E. prestonii (Brade 15514, NY). I. E. raywaense (Daly 
8948, NY). J. E. scolopendrifolium (Glaziou 2436, P). K. E. scolopendrifolium (Fiaschi 3050, 
SPF). L. E. ulei (Spannagel 2, S). Scale bars = 10 $m. 
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FIG. 5. Elaphoglossum raywaense (A–E) and E. amazonicum (F–J). A. Habit. B. Stem scale. C. 
Sterile lamina abaxially. D. Simple hairs and branched proscales. E. Sterile lamina adaxially. F. 
Habit. G. Stem scale. H. Sterile lamina abaxially. J. Simple hairs and branched proscales. (A–E, 
from Daly 8948, NY; F–J, from Hatschbach 36206, MBM). 
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FIG. 6. Elaphoglossum hybridum (A–D), E. ulei (E–H), and E. polyblepharum (J–M). A. Habit. 
B. Stem scale. C. Sterile lamina abaxially. D. Simple hairs and branched proscales. E. Habit. F. 
Stem scale. G. Sterile lamina abaxially. H. Simple hairs and branched proscales. J. Habit. K. 
Stem scale. L. Sterile lamina abaxially. M. Proscales. (A–D, from Matos 2215, NY; E–H, from 
Spannagel s.n., SP; J–M, from Prance 16153, NY). 
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FIG. 7. Elaphoglossum scolopendrifolium (A–H). A. Habit. B. Stem scale. C. Sterile lamina 
abaxially. D. Proscales. E. Habit. F. Stem scale. G. Sterile lamina abaxially. H. Proscales. (A–D, 




FIG. 8. Elaphoglossum brevipetiolatum (A–F). A. Habit. B. Stem scales. C. Stem scale. D. 
Sterile lamina, abaxial surface. E. Segment of unfolding fertile lamina. F. Sterile lamina, adaxial 
surface. (A–F, from Vervloet 1112, RB) 
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FIG. 9. Elaphoglossum glaziovii (A–F) and E. decoratum (G–K). A. Habit. B. Stem scale. C. 
Petiole detail. D. Sterile lamina abaxially. E. Proscales. F. Sterile lamina adaxially. G. Habit. H. 
Stem scale. J. Sterile lamina abaxially. K. Proscales. (A–F, from Brade s.n., RB; G–K, from 
Wacket s.n., Rosenstock Filices Austrobrasilienses no. 284, US). 
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FIG. 10. Elaphoglossum prestonii (A–D) and E. amorimii (E–H). A. Habit. B. Stem scales. C. 
Sterile lamina abaxially. D. Proscales. E. Habit. F. Stem scale. G. Sterile blade abaxially. H. 
Proscales. (A–D, from Matos 2050, NY; E–H, from Matos 620, CEPEC). 
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